




























	!" ##$#%#&	%' (	' '))# #!#






























































































































 !())*%((. (/*+*40(1*0,%<)))!(%) (# +%)1(!=
.*,(<(*/>978*,(14(788?)%404*14%<*) )!$61+0(/*1) (
#  +%) 1(!  1%)%(! !( )* ) ( !(*0*<.0 +*)*% */ (.  # 
%(@++(!(*0*<(*/) ((0(.)(!%(@++(,$/*10(/)))*< ))!(*0*<(
 (1%) ((0(.)*%*/) (%(@++(..*!%<)*) (!(*0*<(!(,(/*1) (
A()*% ) )@ () ( %(@++(= .*,(<( */ ) ( 1( (,(%) .% ,$ !( )* ) (
!//((%)!(*0*<(

* ) ( ((. */ ) (# +%)1(!=+*40(1*0,%<)))!(6 !(/%)*% 
/*1(! *% ) ( 4 */ ) ( (0)*% 4()@((% )(*1 %! ) ( 1(!  ( +*40(1
*0,%<!(/%)*%.*1+*(!*/)@*1%.)(<*(6@ . (B+*40(1(.*<%)*%=
%! B1%<(1(%) */ //(.)C(1*)*% .*%).),(0$= %!( ) ( +*40(1 (.*<%)*%
.)(<*$6 ) ( @$ */ ) ( +*40(1 /1%< %! ) (1(%) */ **) .( (
.)%D(!
(.*%!.)(<*$  ((. (! /*@ () (*%*) ) (# +%)1(!
)$)*1%<(%!)%/*1) (%(<),((//(.)*/) ()(*)(,(%)

%) )!$6.*%)(%)%0$1() *!(!	. (0(.)(!%(@++((E1%(!/*
) ( .*,(<( */ )%40 788? 4*14%< /)( )  %0$6 ) ( !) /*%! 
.)(<*D(!..*!%<)*) (+*40(1*0,%<!(/%)*%1(%)*%(!4*,(%) ((0)6
)!()(1%(!) )!(+)() (/.)) )# +%)1(! ,()40(%),(/*




















 )(D "# $DF0F 4F%F%F% >978GF1 788? 3)%40 4*14010F%! +*40(1
2HD"1( $H%(0# 4 ),F (<0($+ (<0(1(!I% J)F1#)!F  20FJ1 2%
"# $DF0F 4F%F%!%6  ( <D()(%% )(10 ())I !(*0*K$( <H( 4 H%(#0(1
*0J)01J)
(20(%<D()(0(%!(*0*K#!10F*0<H"J)(%I<H"J(!*I





#)(<*!(% *0J1#)!F  #)(<*0( B+*40(1% )%F10%1F= ,( B!$<0F%
$+F.F4J(#0!(#*%)*00)F%0F%1F=!F*40(1%)%F10%1F#)(<*0)F%!6
+*40(1% %F0 /!( (!0!I ,( +*40(1% F0 %(!(%0(%% !(I(0(%!0+
!(I(0(%!01(!I J)FF01#)!F 3#%. #)(<*6 "# $DF0F 4F%F%F% )(H





4*14010F%F %F0 $*10!FIF J)FF01#)!F  %0D!(% *%6 40%%
,(0( +*40(1 2HD"1" )%F1F% <H( F%F/0%!FF01#)!F 
*%20!6 "# $DF0F
4F%F%F% +*40(1 2HD"1" )%F1F% $<% %0)F10F *0!I 4(00(%1(%( I1(%























































































0#( )* %.((0$ ) %#  4 1 0  /*   +(,*%6 ++*) %!
%< )/0 <<()*% ) ) ( +*,!(!1( ) *< *) ) (@)%< %!+*!.)*%
+*.(*/1$!())*%@*0!0#()*) %#*2(0)(1"/)"0(2/* (
(,($#%!*/++*)!%<1$(!.)*%+*.( @  )* ) %#	 !
"#$%# /*  ( <!(%.( %! ## # /* +*,!%< 1( ) ( B%!.)1(%) */
# (+40.))*%($(%(06788?=1*<)(/0)*1$/(%!L(%D.6
	.(F#*I06;D<"%04%6$<"%0#F%6M(/((%26*0#%",(%6)/
ID6 3(1;D(06 ).( (#%(6 
(#% 26 0+( N%0 %! $J(<"0 (16 /*
) ((,($#%!*/++*)
















































>P,(,(@*/) (((. %!() *!*0*<$  Q







)!(%!*40(1*0,%<++*. (  ?9
	?
 PS
?>%)(()*/) ((!  PS
?7(.(+)*%%!(+((%))*%*/) (# %)(!=>978*,(14(
)%40*14%</*1*40(1*0,%<(+(.),(  95
?7%0$*/) (),(..*!%<)*) (%)(%)$*/) ()(<*(
(0(,%))**40(1*0,%<  S>

























































































































+ .7%)(()*/) (# %)(!%)%40*,(14(788?*14%< 9Q















































  ( 4K(.) */ )  )!$  .*%.(%(!@)  ) ( (0)*% + 4()@((% )(*1
%!) (1(! )#%!*/)))!() (+%)1(!.$*)!%<) ((+((%))*%
*/.*%/0.)@004((E1%(!*%!(%<) ) ) (1(! ,(+40.)$+*@(6 @00
%A(@ () () (1(! ,(.*%).),(*!().),(*0(%) ((+((%))*%
*/ .*%/0.)  % 0)1)( (E1+0( */ !().),( .*%/0.)6 )(*) 4*14%< %
)%406 *% >9 %! 78 *,(14( 788? ( (0(.)(! /* )  )!$ % )  ((. 6
@ 0( (E1%%< @ () ( ) ( #  1(!  ,( 1%<(! ) ( )(*) (,(%)
.*%).),(0$ * !().),(0$6  +*40(1*0,%< +(+(.),( @00 4( (! /* ) (
%0$  ((/*(6  @00 %0$D( @ () ( ) ( #  +%) 1(!  ,(  *@% 
+*40(1*0,%<)))!(!%<) (((,(%)*%*)
4545+  -%+ '#6 %'($% )"
*%/0.)   !$%1. /0.))%< + (%*1(%*% ) ) .% 4( 1%<(! () (
.*%).),(0$ * !().),(0$ *0(%.(  ) ( 0)1)( /*1 */ !().),(
1%<(1(%)*/.*%/0.)6%!0*0(!)*) ((.+*.0(.0)*%*/,*0(%.(4()@((%
%)<*%). +)( % *) ( @*!6 ,*0(%.( 4(<() ,*0(%.( %! .()(  ,.*





%! K)/.)*% ) *<  ) ( (%! ) +(V '>5Q86 +9>-*%/0.)%< +)( (1+0*$
,*0(%.(   )**0 )* ))%*+((,( ) ( %)(()*   (.)*% )* ) ( $)(1=
%40)$)*%@() (4.!(1%!%!%((!
*0(%.(  10)/.()(!L )(*1 4(%< *%( */ ) /*1  ( *<% */ ) (
@*! /0 1(% /(6 ,*0(%.(6 %! %)1!)*% '(! *( .)*%$6 +>8>7-
%< ) ( (%.  (,*0)*%6 )(*1 (/((! )* ) ( (%.  <*,(%1(%)=
++(*%*/+40.(4(00*%/)() ((%. (,*0)*%6*) (/*1*/)(*1
@(( (! 4$ *1( <*+ <%) ) ( <*,(%1(%)   (0) */ ) ( (1(<(%.( */
%)*%016 ) ( %!)0 (,*0)*% %! .+)01 % %%()((%)  .(%)$6 )(*1
 7
<%)<*,(%1(%)1%/()(! )(0/ %+*+<%!4$ ) (!((!(*1 !4((%
(!   *.0 .*%)*0 1(. %1 4$ ) ( !*1%%) ) *)$ )* ++( (,*0)6
*.00$ )*1D%< ) (@(#6@ .  ) (% )%(! )(*1 %)* 1*40D)*%@(+*%
) )@*0!*/)(%4((!4$@(#(+)(
 ( !(/%)*% */ )(*1 ,$W%)*% !(/%( )(*1  U) ( ) () *
(*/,*0(%.(/*+*0).0++*(%*!()*%/0(%.() ()))!(%!4( ,**/
 <*+ @!( ) % ) 11(!)( ,.)1L ) 1/.)*% )%.(%! %)*%0
4*%!(V'>5R76+?5-.#0($'>5R7-6*%) (*) ( %!!(/%()(*1/*1) (
<*,(%1(%)=+(+(.),(64$(1+ D%<) ))(*1%$.)) ). 00(%<() (





$14*0. .)*% !(<%(! )* %/0(%.( +*0).0 4( ,* 4$ (E)
%*101(%6(%)0%<) ((*) ()*/,*0(%.(
  (( */ /*.(6 ,*0(%.(6 * ) () ) ((*/ )* ))% +*0).0 <*0
) *< /(6%)1!)*%6*.*(.*%
  ((*))*,*0(%.(/*+*0).0(%!4$%*%<*,(%1(%)0.)*%
4(.  */ ..(+)(! .*!( */ 4( ,* (<!%< ) ( (E+(*% */
!)/.)*%@) 6!(%)/*16**++*)*%)*+*0).0<*0(%!*(!4$
) (0(<)1)(<*,(%1(%)) *)(*/) ())('>5576+?-

	,(%) *< 61%$. *0+*,!(,*!(/%)*%6 )@*.*(.*1+*%(%)6
U,*0(%.(V%!U<*06V!(/%()(*1<*0*(%)(!+*0).0,*0(%.((*1
*%( */ ) ( @$ */ !().),( 1%<(1(%) */ .*%/0.) ) *<  ) ( $)(1. ( */
,*0(%.(6@ . ,.)1D() (1(%*!()*(%!) (1(<(6%!(E+() (
!(*0*<(%!!(%))(..*!%<)*+(%< ('>55P- 1%(,*0(%.()*(. 
(0/(0D)*%61(%%<) ()/.)*%*/4.%((! ($K)/$) ((*/,*0(%.(
) *<  ) ( (%!6@ .  ( */)(% (0/!()(1%)*% %! )/.)*% */ ) ( %((!
%!!(1%!
%(*/) (1*)1+*)%). .)().*/)(*16) ()+(.(+)*%6!(,(
/*1 ) (<+4()@((%(E+(.)(!(%))0(1(%)*/ )(*)%! ) ( ++*)(6 %! ) (
$)(1= %40)$ )* )/$ ) ( !(1%! %! %((! '4(%)(%6 788?-  ()
+(.(+)*%<%)!(%))$%!(.)$.()(/(%!) /(.%)%%)*) (1*/
 ?
!()*$%< * (01%)%< ) ( *.( */ ) ( /( 0)< '>5R5- (1+ D( ) )
!(+()*%)%/*1) (@(#6(1+*@(%<) (1)*(1+0*$,*0(%.(6%!) ) ($
( 40( )* <% (+(.) /*1 ) ( )) A* +*@( (*)= ( */ ,*0(%.(  ) (
4/*) (+40.)$6%!%//1)*%*/) ((E)(%.(%!+*@(%*) (@*!6
) ($)).)) ())(%)*%*/) (+40.)*) (+*)*%) *< ) ((*/%!.1%)(
,*0(%.(**1()(*)6%**%(%%*.(%)4(.() ($4(0(,() )) ()<()
4(0*%<1(. %1)*%%K)%!*++(,(*.()$'((!1%6>5R7-
45/5% )"($$%%-
(*1  !(+(%!(%) *% % !(*0*<$6 ) (*$ * + 0**+ $ '0)I6 >5R5-
(*)%((!4)*!()(1%() (16@ . %)%1*40D() (++*)(
% !!)*% )* % !(*0*<$6 )(*) %((! )* K)/$ ) ( ( */ ,*0(%.( % *!( )*
.()(  .*00(.),( () * 1*%< ) ( 1(14( %! +,( ++*)(6 ) 
<%)((%<) (.*%)%)*%%!%)$*/) (*<%D)*%%!() (K)/.)*%*/
!(*0*<$6) ($1+0$) )U,*0(%.() (*%0$(1%%<@$)*(E+(.()%%<(
*/ 4(0(/ 4*) +*0). %! *.()$V '0/(!6 >5R76 +>7- (*) 4(0(,( ) )
,*0(%.(@00/.0))() (+40.)$*/) (1(<(6%!(,(%) *< ) (+40.1$
%*)%(.(0$++*)) (16)0()) ($ ,(. (,(!) (1*/ ))(%<+40.
.*%/!(%.( % ) ( <*,(%1(%)6 !( )* ) %40)$ )* +(,(%) .  #%! */ ,*0(%)
.)*%
 (((%.(*/%!(*0*<$)*K)/$(*/,*0(%.()) (1()1(.()(
.0)( /* ) ( )(*) <*+ 0)( +((%)  1(%%< /* ) ( (E)(%.( */ ) (
+(*+0(%! (%.(6)%/0(%.() (4( ,*'+(%< (6>55P6+7?-(*)(
,*0(%.(   )**0 )* (.  ) ( (%! %! )  ) 1( % 1+*)%) %! %)(<0
. .)().*/) (<*+='*%<*+-.0)(%!!(%))$!!)*%00$6)(*)
<*+ (!(/%( %! +(+())( )  .0)( ) *<  ) ( )*%0D)*% */ ) ( ( */
,*0(%.(64$<%<) )) ($(!(/%(!%!..(+)(!4$) (*) (6*0(0$) *< ) (
( */ ,*0(%) 1(% U*(.*%  0@$ K)/(!  % %+0(%) 4) %(.($
1(% )* . (,( *1( !(40( (%!V '0(E%!( %! +*+*)6 >5R76 +7- 
. 
0(%(! 4( ,* **% 4(.*1(  )*.00$ **)(!6  ) (  (! ,0( ( */)(%
1+)%< *%)* ) ( %(E) <(%()*%@) % ) ( <*+  6 ) ((  % <1(%) ) )
)(*) !(%)/$ ) (1(0,( ) *<   .0)( %! 1*),)( %! 1*40D( ) (
1(14( %! $1+) D( 4$ .()%< * +(.(,%< ) () )* ) ( .0)0 ,0(
((!1% ))( )  .0)0 +(.) */ )(*)  U) ( !1). )(*) .) 
++*(!)* *@64$ )((1%<%(%,)$6 *@%(%),(%!11*0*.()$
 P
  ) ( )(*)1(% )* +*%) ) ( (+(,(6 %K) 11*0)$ */ *.()$6 @ . 
 *@(,(6 +*(  ) (*%0$+*40(1*0)$V '>5R76+??-()%< .0)(@) %
.  % %<*+ 1%)% (*0,(6 .* (,(%( %! .*%)%)$6 )(%<) (%%< ) (
/*%!)*% */ ) ( *<%D)*% %.( )(*) !(%)/$ ) ( (E)(%.( @) % %
!(*0*<$6 ) K)/( ) ( .)*%6 %! )  .0)( +*,!( ) ( .)0$) %  .$.0.0
+*.((*)<*+.()() (*@%.0)()*+((,() ( !(%))$6@ . 
%(.($.*%!)*%/*) (,,0%) ($)(16%@ . ) ($+(.(,()*) ()(%
) (!(*0*<.0,0(
%*) ( /.)* ) ) /((! %)* ) ( .$.0.0 %)( */ )(*1  ) (
+$. *0*<.0 +*.( 4(! *% ) ( +) %K).( * )(*) *<%D)*% %!
++*)(6 ) ( .0)(  ) ( +*!.) */   )*$6 /00(!@)  +) %K).(  
. 
)1 ( (! )* U/1(V ) ( %!(40(6 +((%) .*%!)*%6 %! (,(  ) (
K)/.)*% /* ) (,($ (E)(%.(*/ ) ( )(*) <*+6 %!.*%(A(%)0$ )(%<) (%
) (%)$ (*1 )  (1(<(  !((+**)(!.*%/0.) *% ) (4*/ ) +)
 ()<() )1%)%.0)(@) %) %<*+%!*%) (4*/) % ()%.(
%.0.)(%!)%)!(%))$%!!(*0*<$ ($+(.(,() ($)(1) ())*
) (,($(E)(%.(%!,,0<%)((!) *< ) ((*/,*0(%.()*!()*$) (




) (!((()%</(%+40.) (/))(+%)(*)).).6%!) ()<()
%! ,.)1 (1(<(  )**0 /* )  (%!  ($ !( 1%D( ) ( ,.)1 % *!( )*
K)/$ ) (,*0(%.(6 %! ) (,.)1D(!(1(<(*4K(.)@ *@00 0)1)(0$ (,(
) ( )(*)= +*+<%! 4$ !((! ((!1% %!(0%( )  ( %! ))( ) )
U)(*)1)4(<%)*4(0(,() )%!(*%4).)*%1*(<%/.%)) %
 1%0/( (%) ($..*1+0 ) ) ($ ,() (K)/.)*%/*,*0(%.(V'>5R76
+?Q- % *!( )* )).) ) ( ))(%)*% */ +40. )* ) ( +*)*% %! !(*0*<(6 ) (
1(!4(.*1(% 1+*)%) .)* %!  )**0 /* ) ++*(*/ /*.%< ) (+40. )*
@). 6(!*0)(%)*) (%(@*/) (,*0(%).)*% (1(!!*%*)*%0$+*,!(
%/*1)*%4*)(,(%)64)0* +() (%),(%!.*%).)1(!)(!(0)$6





)!$ 4(.( (00%< )( */ ) ( %(@++( @(( ) ) (  < () 0(,(0 *%
 !$ %! 
%!$ 'G*#1D6 >5556 ++>S8>S>- *+<%!  *%( */ ) (
.*11*%/()(4*) %) (1(!%!)(*1*+<%!1(%U%/*1)*%) )
 +(! /* ) ( ++*( */ +*1*)%< *1( .(V '@@@.*<.+%.()*%(!C.<
4%C@(4@%7>
(*) )$ )* +((%) ) ( 1(<( ) *<  ) ( ( */ ,*0(%.( %!( %
<(%!6 @ .  .% 4( (0/!()(1%)*%6 !(%))$ +*)(.)*% * )/.)*% */ ) (
%((! %! !(1%! % *) ( @*!6 ,*0(%.( %!(0%( ) ( !(*0*<.0 %!
+ 0**+ .0+*+<%! (1(!6.*11%.)*%. %%(0) )%/*1+(*+0(6
 ) (+*@()* +(+40.+(.(+)*%6%!) %%)))*%6 ) (40)$)*
+(! )  +*+<%!  ( 1(!= *0(  % .)* % ) ( *.0D)*% +*.(6
) *< ) (.*%).)*%*/(0)$.%4(.*%,()(!%)*)**04$)(*)U(*16




 /  +*+<%!  .*%.(%(!6 ) ((  % () .0 !0(11  )*@ () (
1(! (,( ) (+*+<%!)1*/ )(*)4$4*!.)%< ) (,*0(%).)*% )*
) (+40.*%*) U* ) (1(!6 ) (1() *!*0*<$*/% %.!(%)  ) ( /.)*@ . 
!()(1%(@ () (*%*)) (%.!(%)++*+)(0$.00(!)(*1)) ()$+(*/
,*0(%.( @ .  1#( % (,(%) %(@@*) $ %! .()( +(( /* ..(6 /* ) (
.**+%!/*) (.*%)%0+!)(*//)4(#%<)*$V'00(6>5R76+7-%*) (
@*!6 )(*1 4(.*1( %(@@*) $ 4(.( */ ) ,*0(%) .*%)(%) *%  '>5Q5-
(E+0%) ))*%) *< ) (10)$4()@((%)(*1%!) ()(+(.).0(
( ))( ) ) U&)(*1   ) ()(6 ) 0() % ) (14$*%. )<(6 %!6
.*%(A(%)0$6 )(*)(1#%<.*%.*%!!(04()((//*) )*1%+0)() (
1(! /* ) ( %)(%!(! (%!V '0(E%!(6 >5Q56 + >Q8-   (0)6 @00%<0$ *
%@00%<0$6 1(! .% (,( ) ( +*+<%!) 1 */ )(*) ) *<  .()%< 
1(%*/.*11%.)*%4()@((%) ()(*)%!+40. %!!)*%6 ) (1(!.%
(%() ()(*)..((!%%)1!)*%%!) (.()*%*//(6%!%!(0$%<) (
$14*0.%)(*/) (*+()*%
 ( %(@ .% 4( !(/%(!  ) ( 11$ */ !(6 (,(%) * +*40(1









<%)(( %.((! ))(%)*% /*1 +*)(%)0 ,(@(V ')%6 788?6 +7Q5-  (
1(! +(/( ) ( 4(@0!(%<6 !1).6 %!  *.#%< (,(%)6 @ .  )).) ) (
))(%)*%*/) (+40.6$())) (1()1(.*%,($)(*)=1(<( (%)(%!(!
+*+0)*% )<() ..14 )* ) ( )(*)= !(( )* .()( 4(@0!(1(%)6 /( %!
. *) *< ) (,*0(%).)*% 6) (1(!=+40.)$*/) ((.)*%(0)
%@!(+(!/(%!. *@) %) (U%K)*.0*!(6V) )) ()(*)@%))*
%!(1%(
(! %),(  ,(  #($ *0( % ) ( (+((%))*% */ )(*) .)*%
(+(.00$@ (% ) (%+(!.)40(%!!1)D(!).)(*/ )(*1.*%!((!
U&%),( .*%)))( ..0 1(% */ <(%()%<6 )%%<6 1(!)%<6 %!
(+((%)%< .*%/0.) ) 00 0(,(0 */ *.0 *<%D)*%V '<<6 >55S6 +?- /
%),( ( .*%).)(! +10$ *% ) ( %+(!.)40( %! ,*0(%) +(.) */
)(*16) (%).%.*%)4)()*) (+*+<%!)1*/)(*)) *< +(!%<
/(60(!%<)*1+(.(+)*%1*%<) (+40.(,() (0(6%*) (A()*%(
 )*@ () ( ) (1(! *0!%(<0(.) )(*) %.!(%)6%!(0)(! )* ) A()*%
%*) (+*40(1*.. !( )* ) ( < )*/ ) (+40. )* ..( %/*1)*%(*)
%.!(%)(*.0(0)(L*<%)%</*1) (.*%/0.)%) (*.0).)(6 (%.(
%!(1*.).*.()(6) (+40. ) (< ))*#%*@@ )*..%<%) (*.0
*%!%<  !0(11 (1(<( 4(.( */  .*11*% !(%*1%)*L +*+<%!6
@ .   /*%! 4*)  % )(*1 %! ) ( 1(!  ( !0(11 (,*0,( *%! ) (
+*)(%)0+*@(%!.+40)$*/) (1(!)*(,() (+*+<%!)1*/)(*)
) *<  ) .*11%.),(1(. %1 ) (1*(6 )  .*11%.),( ).)( */
) ( 1(! .% /.0))( ) ( +(! */ /( % *.()( 4$ +*)$%< ) ( ,*0(%.( */









 ( 1% A()*% */ )  ((.   @ () ( ) ( 1(! (+*) *%0$ ) (
!().),(+(.)*/.*%/0.)*%*)6 %*) (@*!6@ () () ($/0 )*(+((%)
.*%).),()))!()*@!!().),(.*%/0.) (1+*)%.(*/) )!$) )
) *%(*/ ) (/))!() )(. (/*+*40(1*0,%<)))!(%) (# 
1(! ()*%0() )/) (1(! ,(.*%).),()))!(%.(. %
)(*16) (%) ($.%@*#.*%).),(1(. %1/*) (+40.*+%*%4$%*)
*%0$ <,%< ..)( %/*1)*% 4) 0* +(,(%)%< +*40( %E()$ %! . * 4$
+*,!%<+*40(1*0,%<)))!(%) @$6) (1(!.%(,(% ,(+*)(%)0
*0( % .*%/0.) +(,(%)*%  ( A()*% */ @ () ( ) ( +%) 1(! (+((%) 
+*40(1*0,%< )))!( % ) ( .*,(<( */ )(*) %.!(%) * %*) % *) ( @*!6
@ () ( ) ( +%) 1(! +((%) % )))!( )* )%/*1 ) ( !().),( +(.) */
.*%/0.)%)*.*%).),(*%(@004(!!((!%) )!$
*) ++*(6) ((E)(%.(*/+*40(1*0,%<)))!(%) (# +%)
1(! /)( >978*,(14( 788?)%40 4*14%<@00 4( (E+0*(! %!  .*%)(%)
%0$*/) (%(@!%<) +(*!*/)1(@004(%!()#(%)*/006%*!(
)* ( @ () (  +*40(1*0,%< )))!( % ) ( #  +%) 1(! (E)6 ) (
!(/%)*% */  +*40(1*0,%< )))!( @00 4( (04*)(!  ( !( */  +*40(1
*0,%<)))!( % ) ((+((%))*%*/ )(*)(,(%)!(,(/*1) (+%)1(!=
40)$ )* )%/*1*1%<( ) (!().),( (//(.)*/ )(*) (,(%) ) *<  ) (
(*/ 0%<<( 6 ) (!(/%)*%*/+*40(1*0,%<)))!(4(!*%.0(
%!()%!%< 4*) ) ( .*%/0.)6 ) **) .(6 0)(%< %(<),( (0/1<( %!
1%<%< ) ( %(<),( (//(.) */ )(*) %.!(%) .*%).),(0$ 4$ (/%%< /*1
 (,$(1*)*%0%),(
 ( (.)*% ) ((/)(  ) ( 0)()( (,(@ */ )(*1 %! ) (1(!6 ) (
1(! % ) ( +*) .*%/0.) (%,*%1(%) )!(6 %! ) ( +*40(1*0,%< ++*.  %
.*%/0.) (*0)*% (! *% ) ( .*%)(%) %0$ */ ) ( #  +%) 1(!6 % ) (
/*00*@%< /%!%< (.)*%6 +*40(1*0,%< )))!( @00 4( !.(! 4*) 
A%))),(0$ %! A0)),(0$  ( A%))),( !) %.0!( ) ( !) .*00(.)(! /*1
) ((0(.)(!%(@++(6@ . (6	66
%!6%
*!( )* !()(1%( ) ( %14( */ %(@ ) ) .*,((! ) ( )%40788? 4*14%< %
!!)*%6 % )  (.)*%6 /(A(%.$*/ ) (%(@++( .*,(<(@004( .*1+(! %
) ((.*%!+)*/ ) (A%))),(%0$6 @00+((%) ) (!).*!(!..*!%< )*
) ( +*40(1*0,%< !(/%)*% % *!( )* 00))( ) ( /(A(%.$ */ ) ( .)(<*(
 R
(0)(!)*+*40(1*0,%<%) (%),(.*,(%<) ()%404*14%<%) (%(E)
+)6  @00 %0$D( ) ( .*%)(%) */ ) ( !) .*!(! A0)),(0$ /*.%< *%  *@ ) (
(0(.)(! %(@++( .*,((! )%40 4*14%< ..*!%< )* ) ( +*40(1*0,%<
!(/%)*%+*,!(!
%*!( )*.$*) )  ((. 6  1+0(*/# %(@++(  /*1(!
 ( 1+0(  ).)(!..*!%< )* ) ( !(*0*<(*/ ) (# +%)1(! 
!(*0*<.01+0((!%*!()*00))() ()))!(*/) ((0(.)(!%(@++(
 (1+0(/*1(!4(!*%%!(*0*<.0+(.)16.*%)%<*/) (!(*0*<(%
) (# +%)1(!4(.()1(!) )!//((%)!(*0*<(1$!(1*%))(









% ) ( !(*0*<.0 1+0(  *@% % <( >6  '(+40.- (+((%) ) (
!(*0*<$*%) (0(/)6@ 0('1(-(+((%)) (< )%4()@((%) +(.)16
	 '!.0-%!
 '1(-( ) (1*(1*!()((A,0(%)6 (+(.),(0$
%00$6 '4()*%-@004((! ) (.(%))!0$6@)  0.#*/.0(
!()(1%). !(*0*<$6%! ) < ()(00%<)(..*!%< )* '*%%<-%!
 		 ')*%0)$- % ) ( (+((%))*% */ )%40*,(14( 788? 4*14%<6
@ . .%4(+)%) (1(.)(<*$@) !()*) (!(*0*<.0+*)*%












 ( !(*0*<( */ ) ( %(@++( ,$ /*1 ) ( 0(/)) )* < )) !(*0*<(
 (+((%) ) (0(/))+*%)*/,(@)  0(/)@%<G(10)!0$6@ . 
)<() *.0 !(1*.). %)(00(.)0
' ))+CC@@@/4<*,C+*)0C(,(+)C<)(@$C
X8X7P>X7>9X7P8X8XP?C ))+LC+




+-	 (+((%)  */)( 0(/)) +*%)*/,(@..*!%< )* )  








+- % ) (1!!0( */ ) ( !(*0*<.0 +(.)1 */ ) ( %(@++(6 ) (( 6
@ .   *%( */ ) ( 1%)(1 %(@++( ) (+((%) .(%)( < )
' ))+CC@@@/4<*,C+*)0C(,(+)C<)(@$C
X8X7P>X7>9X7P8X8XP?C ))+LC+
+- % ) ( 1+0( */ )  ((. 6  .(  1*( 1+)0 +*)*% %
..*!%.( @)  ) ( *) ( /* %(@++(   (0(.)*% 1 )* ((.  /* ) (
+*)*% */  %(@++( ) ) .% 4( 04(0(!  !(*0*<.00$ 1+)0 % ) (
(+((%))*% */ ) ( )(*) (,(%)  0* )(! )* ) (12
 40.)*%










 		 79SQ?S 797QPP
 >8
*))%!%<)*@!) (0(/))+*%)*/,(@6%!) )=@ $+0.(!%) (
1!!0(*/) (!(*0*<.0+(.)1*/) (%(@++(
%(*/) (1*)<%/.%)() ).%(1+ D() (!(*0*<.0+*)*%*/
) (( (0(.)(! %(@++(  )(*1 /)( ) ( >978 *,(14( 788?)%40
4*14%<6*%(*/) (!.*%4K(.)@4*)) ((0)*% +4()@((%01%!
)(*1 0(6	6%!@((/1%<) ()(*)(,(%)%
)%40B01.)(*=63%!
*++*(!)*) .*%.(+) ($++*)(!) (




) /* )  ((.   ,( 4((% <) ((! /*1 ) ( (0(.)(! %(@++( %!
%0$D(!/*) (.*%)(%)%) (/))(+*/) (%0$6%14(*/) (%),('00
) (%),(4*)>978*,(14()%404*14%<-4*)) ()(*)(,(%)@((
!()(1%(!6.*%)(!%!(+((%)(!/*(. (0(.)(!%(@++(%) ((.*%!+)*/
) (%0$6/).*!(!) (!*.1(%)%1(.00$..*!%<)*) (.)(<*(*/) (
+*40(1*0,%<!(/%)*% .*%)<,() (%14(*/.*!(1(%)*%(!%!(
) (+*40(1*0,%<!(/%)*%6. +*40(1(.*<%)*% 6 )!*(%*) )(00 ) (
(!( %$) %< 4*) ) ( A0)$ %! ) ( %)( */ ) ( +*40(1*0,%< )))!(6 4)
) ( %!.)(%$%(@) )(0)()*) (.)(<*( (A0)),(%0$+) ) )







(@%.0!(%),(4*) ) ()(*)(,(%)) ).*%)%%/*1)*%4*)
) (%14(*/ ) (.0)(%!@*%!(!+(*+0(6 ) ( )<()6 )(*)6!*1().%!
 >>
%)(%)*%0 (+(.*% */ ) ( )(*) (,(%)6 %! (.)*% */ ) ( !*1(). %!
/*(<%+*0).%6%!/*(<%.*%)( (.*11(%)+).*%)*/%)(+())*%
%!*4(,)*%*/ ) ( .*01%) % ) (*+%*%(!)*0 (.)*%6 ) ( (+*)*/ ) (
+(*+0(@ *( +(.0) % )(*16 *.*0*<$6+$. *0*<$6 (.*%*1$6 )*1%!
* *% @00 4( (E1%(!  ( 0) +)6 %)(,(@6 .*%) */ !0*<( 4()@((% 
(+*)(%!+(*%@ *A()*%(!*%) (4K(.)*/)(*1
 (((. +(*!!()(1%(!..*!%<)*) (!)(L4*14%<)**#+0.(%!
@(( (+*)(! % ) (1(!%*,(14(788? /* 4*14%< (E+0*!(! % )%40
 ( /) )@*4*14(E+0*!(!*%>9>>788?%! ) ((.*%! )@*4*14(E+0*!(!*%
78>>788? (/))@*4*14%<@((.*,((!%) (# +%)1(!/)(!$L
*%>S>>788? ((/*(6) ())%<!)(/*) (<1(%)>S) *,(14(788? (
!(%)$*/) (%),(%!.)%<) (%)(()%) (# +%)1(!*%) ()(*)
(,(%)!()(1%() ((%!%<!)(*/) ((. !!)*%00$6788PL$(/)() (
)(*) 4*14%<6 @00 0* 4( ((. (!  ( (*% /* )  6 !()(1%%< ) (
!)*%*/) (%)(()*/) (# +%)1(!*%) ()(*)(,(%)
   ,(1(%)*%(! (0(6 )  )!$= ((.  A()*%@00 ( @ () (
) ((+*40(1*0,%<)))!(%) (# +%)1(!!%<>978*,(14(
788?)%40 4*14%< * %*)  +*40(1*0,%< )))!(   +*)*% ) ) .% 4(
!(/%(! 4$ ) ( (.*<%)*% */  +*40(16 (1(%) */ ) ( +*40(1= **) .( %
*!( )* +(,(%) %$1+(.(+)*% 4*) )6 %! ) ( 1%<(1(%) */ //(.)C(1*)*%
.*%).),(0$ %!( ) ( 1%<(1(%) */ //(.)C(1*)*% .*%).),(0$ .)(<*$6
%),() ))%/*1%!1%<() (!().),(+(.)*/)(*)(,(%)@004(
(E1%(!()*) ((0)*% +4()@((%) (1(!%!)(*16+*40(1*0,%<
)))!(*/) (1(!.%() ()%/*1*1%<()(*1L *@(,().%%*)/%!
(*0)*% )* (%! )(*1  +*40(1*0,%< )))!(   +*)*% ) ) .% 4(
1%)%(!4$) ((.*<%)*%*/+*40(16(1(%)*/) (+*40(1=**).(%
*!( )* +(,(%) %$1+(.(+)*% 4*) )6 %! ) ( 1%<(1(%) */ //(.)C(1*)*%
.*%).),(0$ %!( ) ( 1%<(1(%) */ //(.)C(1*)*% .*%).),(0$ .)(<*$6
%),() ))%/*1%!1%<() (!().),(+(.)*/)(*)(,(%)@004(
((. (!()*) ((0)*% +4()@((%) (1(!%!)(*16+*40(1*0,%<
)))!(*/) (1(!.%() ()%/*1*1%<()(*1L *@(,().%%*)/%!
(*0)*%)*(%!)(*1(!.%%*) ,(+*40(1*0,%<)))!(%!() (1
 >7
*/ .*%/0.) (*0)*% %.( ) ($ ( %*)  ) ! +)$L ) ($ ( *%( */ ) ( +)(=
')<()(! *.()$- %)))*%0D(! ).)(  ((/*(6 ) ($ .%%*) 1(!)( 4()@((%
) ( *.()( %! )(*) <*+ )* (01%)( ) ( *.( */ )(*1 (,() (0(6
) ($ .%1%<( * )%/*1 ) %.( % .*%/0.)1%<(1(%)L ) ((  .*%)%1(%)6
@ . 1(% (!.%<*.*%)*00%< ) (!().),( (+(.*%*/ )(*1*% ) (
+40.4$) (/1%<%.*%/0.))%/*1)*%6) ((0)()*%*/) (!().),(
+(.) */ )(* %)* .*%).),( *%( ) *<  . %<%< (0/1<(6 (0)*% +6
*.0).)(%!**%












*40(1(.*<%)*% (+((%) *@ ) (# +%)1(!+(.(,( %!.*,(
>978*,(14()%404*14%<%*!()*!!() .)(<*$6) (.*,(<(*/
) (# +%)1(!@00 4( %0$D(!%! *@ ) (# +%)1(! ( ) (
**) .( */ ) ( 4*14%<@00 4( .)%D(! % ) ( (.*%! .)(<*$6 ) ( # 
+%) 1(! @00 4( (E1%(! 4$  *@ ) ($ *(%) ) ( (1*)*% */ ) ( +(*+0(  (
++*()*(E+0*(@ )#%!*/%),() ($(/*) (.*,(<(*/) (4*14%<
() () ($+(/()*((1*)*%0%),(*) ($)$)*(!.() (%(<),((//(.)*/





 ( 0)()( (,(@*/ )  )!$  )@*!1(%*% ( /)!1(%*%*/
)  0)()( (,(@ !(0 @)  ) ( (0)*% 4()@((% ) ( 1(! %! )(*1  (
).)( */ ) ( 1(!  %0$D(! !( )* ) ( *<%D)*% */ )(*1 % *!( )*
%!()%!/) (1(! ,().)00**+ *0() ).%4((!4$)(*)/*) (
+*+<%!..*!%<)**1(. *06) (1(! ,(.*%).),(*0(%/1%<
)(*)(,(%) .*%).),(*0(*/) (1(!%) (/1%<*/)(*)(,(%)
!()*)%/*1)*%<,%<.+40)$ ($++*)) )) (1(!.%%/*1+40.
4*) @ )  <*%< *%6 @ .  .% %.(( <*+ %)$ %! *0!)$ !( )* ) (
!(/%)*% */ % (%(1$ % ) ( .*%)$6 *1( . *0 .01 ) ) ) (1(!  ,( 
!().),( *0( % /1%< )(*) (,(%)  ($ (E+0% )  ))*% !( )* ) (
).)( */ ) ( 1(!6 @ .   4(! *% )).)%< ) ( ))(%)*% */ ) ( +40.
 ((/*(64(@0!(%<6!1).6%! *.#%<(,(%)(+(/((!)*4(+40.D(!)
)  +*%)6 ) ($ ++*) ) ( !( ) ) ) ( 1(! .% (,( ) ( +*+<%!) 1 */
)(*)4(.() ($0*)$)*.*%,($) (1(<() *< ,*0(%.(6@ . (0)
%. * (0)()((,(@*/) (1(!%!)(*1%0$D() (.*%).),(%!
!().),(*0(*/ ) (1(!%) ((+((%))*%*/ ) ()(*)(,(%)*@(,(6 )
!*(%*)))(@ )#%!*/*0() (1(!.%1%)%%*!(%*))*.*%)4)()*
) (!().),(%(*/)(*1* *@) (1(!.%1%)%).*%).),(+(.)
%)/1%<*/) ()(*)(,(%)
 ( (.*%! !1(%*% */ ) ( 0)()( (,(@ !(0@)  ) ( +*40(1*0,%<
++*.  % .*%/0.) (*0)*% %! )%/*1)*% 0)()( )* (.  /* ) (
++0.40)$ */ )  1(. %1 )* ) ( 1(! /1%<  ( (,(@ */ ) ( +*40(1
*0,%< ++*.  % .*%/0.) (*0)*% %! )%/*1)*% 0)()( @00 <!( ) 
)!$/*) (!()(1%)*%*/ *@) (1(!.% ,(+*40(1*0,%<)))!(@ )
#%! */1(. %1 ( %((!(! % ) /1%< */ ) ( )(*) %.!(%)6 %< ) (







/545 #(#!%$ (($% )"
  (1(!%%)))*% %1+*)%)*0(% +%<) (#6!%<(%!
) ()+(.(+)*%*/+(*+0((! '788>-@ **.*0*<)(1+ D() )@ (%
/(!*1%)() (1%!*/+(*+0(6) (%+*40(1.%4((E<<()(!%!*0)*%/*
) (1 .% 4( %(<0(.)(!( !! ) ) /( .( +%.  (.  .*1+01(%) ) ( *) (
(0)%<%,.*.$.0('(!6788>-
 (( ( ,* !.*% /* (E+0%%< ) ( *0( */ ) (1(! % )(*)
(,(%)00( '>5R7-(E+0% ) (*0(*/ ) (1(! % )(*)(,(%)*% ) (4*/
() .06 1*0 %! 0(<0 . *.( ( ))( ) ) 1(! .*11)1(%) )* ) (( ) ((
. *.((*/)(%.*%)!.)*$U. *.(4()@((%/((+(*+0(=< ))*#%*@%!) (
< ) */ )(*) ,.)1 )* ,,(L 4()@((% ) ( 1(!= < ) )* !(1%)(
%/*1)*%%!*.()$=< ))*(E)V'00(6>5R76+,-G*#1D'>555-(E+0%
) !0(11!()*) (+(%())*%*/%/*1)*%%) (/*1)*%*/%(@(%())*%
1(% <,%< ) ( %/*1)*% !(.)0$ )* ) ( +40. ) *<  ) ( +(.(+)*% %!
%!()%!%<*/) (1(!+(*%%(0(++*)) (!() )/) (1(!<,() (
%/*1)*% !(.)0$ )* ) ( +40. @) *) 1%<%< )6 ) (% %!()%!%< */ ) (
%/*1)*%4$) (+40.4(.*1(!//.0)..*!%<)* 1) +(%())*%1$0(!
)* !//((%) %!()%!%< 4(.( ) ($ ( ) ( (0) */ ,* +(.(+)*% % ) (
/*1 */ %(@ ( !(/%( %(@  ) ( 11$ */  +*40(16 !( * % (,(%) ) )
%)(() ) ( +40. G*#1D '>555- +*%) *) ) ) %(E+(.)(! %)( */ )(*)
(,(%) ( +40. @(%(6 %! ) ((/*( ) ( ,0( */ ) (( (,(%) 4(.*1(1*(
%(@@*) $)%6@ *(/(0!+40.!1%))*%6(E+0%) (1(!))(%)*%
*/ )(*) (,(%) ) *<   %(@ )<( '(0(.)*% +*.(-6 @ .  !(+(%! *% ) (
4(*/(+*)(%!(!)*%) ((0(.)*%*/%(@) )0*.*%)%U<()!(0*/
(1*)*%0 1%%)(().*%)(%)V'788?6+7Q5-(+*%)*) ) )(0(.)*%!(+(%!
*%)).)%<) ())(%)*%*/) (,(@(6%!) ) (1(!!*(%*) ())(+0.%<
 <  +*)$ *% )(*) (,(%) ')%6 788?- % *) ( @*!6 %(@ ) ) %.0!(
,*0(%.(6 *.#6%!4(@0!(1(%)@00)).)) (1*)+40.))(%)*%%! (%.(6) (
1(!@00+(/() (()$+(*/%(@)(1%!)*()*<%<()(,(@(

 %@ *)!(*.*.0)0!1(%*%*/.*11%.)*%%! ) (1(!
% @ %! +(.(6 (E+0% %   ).0(L U0)0 *%/0.) % ) (!!0( 	)  (
(!  (.(1#(V ) ( 1(!= +(/((%.( /* ,*0(%.( *% ) ( 4 */ ) (
 >9
)/.)*%*/%(@4,0(!(1%!6@ . (U) (+((%)6) (%06 ) (!1).6
1+0.)$6 .)*%6 +(*%0D)*%6 %! (0)V '78876 +7RQ- # '>555- @ * 
%)(()(! % +*0).0 .*11%.)*% !(1*%))( ) ( (0)*% 4()@((% )(*16
1(! %! +40. !( )* ) ( 1(! !(+(%!(%.$ ) (*$6 (1+ D%< ) ( 1(!=
%/0(%.(*%+40.*+%*%..*!%< )* )  ) (*$6@ (% %!,!0 .%%*) /0/00
) ( %((! ) *<  ) ( !(.) (E+((%.(6 ) ($ 4(.*1( !(+(%!(%) *% ) (1(! )*
..*1+0 ) (%((!/*%/*1)*%%*) (@*!6)%*)) (+40.4)) (1(!6
@ . !()(1%() (%(@,0(*/)(*1'#6>5556+5>-
# '>555- .0/( ) ( (0)*% + 4()@((% ) ( 1(!6 +40. %!
)(*1%) ((.)(<*(U) (<(%!())%<) (*$6VU!(+(%!(%.$) (*$V%!U) (
( %! <)/.)*% +(+(.),(V..*!%< )* ) ( <(%!())%< %! !(+(%!(%.$
) (*(6) (1(!!()(1%() (1+*)%.(60(<)1.$6%!0(%.(*/(,(%)6*%
*) (@*! ) ( U *) (V %! ) ( !(%.(  +( ) ( +(+(.),( %!*+%*%
..*!%< )* ) (( )$+( */ (0(.)*% % *) ( @*!6 ) ( <(%! */ ) ( 1(!
!()(1%( ) ( +40.= <(%!  ( ) ! ) (*$  ) ( ( %! <)/.)*%
+(+(.),(6@ . !(1*%))( ) )+(*+0(= (E+(.))*%  +(1(!=+(/((%.(
%.*%,($%<1(<( ((/*(6.*%)(%)*/) (1(!!()(1%(!4$) ((*/) (
!(%.( * +40. ..*!%< )* ) ( +$. *0*<.0 %! *.0 %((! '#6 >5556
+5P-
(! '788>- (1+ D( ) ) @ (% +(*+0( .%%*) @)%( (,(%) /*1 ) (
!(.)(E+((%.(6) ($*4)%%/*1)*%4$) ( (0+*/) (1(!. %%(0 6) (
)$0( */ .*%,($%< %/*1)*% !()(1%( +40. +(.(+)*% *% % (6  #
<((!'788>-+*%)*)) )(,(%) *< 1(! ,() (40)$)*%.((*
!(.((+(*+0(=#+(.(+)*%61(!.%%*).()() (#/((0%<)(0/) (6 (
++*) ) ( !( ) ) ) (1(!1((0$ (1+ D( #$*%(<),( (!( )* %
(E+(.))*% */ ) ( +40. /* ) ( *..(%.( */ %(<),( (,(%)   )$+( */ 1(!
.*,(<(.*,() (%(<),(*#$(,(%)64))%*)) (!(.)*.(*/) (.*%/0.)
(!!) )/+40.+0((!@) )*.0+*)*%'))A*-6) (%)@*0!%*)
4(.*1(01(!4(.(*/) (1(!1%+0)*%'(!6788>-
G*#1D '>555- (1+ D( ) ) ) ( 1 */ )(*)  )* .()( /(6
4(@0!(1(%)%!!(+(*%6%!) ((0)<()(%*)) (,.)1*/) (,*0(%.(
4) ) ( (E)(%!(! +*+0)*% ) ) @). 6 0)(% * (! 4*) ) ( ,*0(%) .)*%6
 >S
++*)%<) (!() )) (1(!.()(0,%<+.(/*)(*)*@(,(6 (0*
%!.)( ) ) ) ( !)$ */ ) (1(!  )* %/*1 +(*+0( %!  (%.( ) (1(! .%%*)
%(<0(.) )(*) (,(%) % ) ( 4 */ ) (( /.)*6  ( !(%)/( ) ( +*),( %!
%(<),( +(.) */ ) ( *0( */ ) (1(! % )(*) (,(%) ( (1+ D( ) ) ) (
1(!.%%/*1) (+40.%!) ($.%1%)%.*%.*%(6@ . )(%<) (%
) ( %)$ %! *0!)$ *% ) ( 4 */ %))(*) +*<16 @ .  !(+.) ) (
)(*)) (*)!((%(1$	%%<))4()@((%) (+40.%!<*,(%1(%).%
1%)%) (/%.)*%%<*/) (*.0.*%)*01(. %1%) (/)(1) */%)).#
'G*#1D6>555-
(,() (0(6 G*#1D '>555- 0* %!.)( ) ) ) ( 1(! .% (,( ) (
+*+<%!)1*/)(*)4(.()+*,!(%(/*!(1*%))%<)(*)=
+*+<%!6%!) ()*%0(4( %!) (,*0(%).)*%6(0)%<%$1+) $@) 
) ( +0)/*10(E%!( '>5Q5- @ * )!( )(*1 %! %)(%)*%0 // !!
) ) % !!)*% )* ) ( !//*% */ )(*)= 1(<(6 ) ( ,*0(%) )(. %A( (
)%1))(!6 %! .% )<<( * %+( /) ( )).# 00( '>5R7- (E+0% ) (
%!(0$%< +(.(+)*% */ )(*)= %(.()$ /* +40.)$ % ) ( .)*% !( )* ) (
1(!=!(1%)*%*/ )(*).)6@ . .%1#( ) %%@(.*004*)**/
)(*10(E%!())() )
(*) ,(*< )%*)*%0$)*+(!/(1*%<) (+1$)<()64)0*)*
+40.D( ) (!.*%)(%)@(00 ) ( !(*0*<(@) ,(@ )*1#%< ) (
,*0(%)!((!++( (*.'>5Q56+>S>-
% ) (.*%)$6)% '788?-(E1%( ) (%(<),(+(.)*/%(<0(.)%< ) (
!(1*%))*%*/)(*)=1%) (1(!( < 0< )) )0.#*/(E+0%)*%*/
) ( %!(0$%< .( */ ) ( )(*) .)*% ) *<  %.*%)(%) 04(0%<6 %!
!+*+*)*%)( 1(! %)(() .% (,( ) ( 1 */ )(*)6  @(006 ) *<  ) (
.()*% */ .*%/*%6 +.*% %! 1%!()%!%< ')%6 788?- *@(,(6  (
0*++*)) (!() )) (1(!.%4(.*1(@(+*%/*)(*)4(.(*/)
40)$)*!(0,(,)1*%)*/%/*1)*%@*0!@!((%.(6 (!(/%() (1(!
% B%/*1)*%0 4))0(<*%!=6 @ .  .% +*,!( %(@ *++*)%)( /* )(*)
')%6 788?- !!)*%00$6 00( '>5R7- +*%) *) ) ) ,*0(%.( !()(1%( ) (





G*#1D '>555- 0* (1+ D( ) ) )(*) 4(0(,( ) ) 1#%< ) ( /)
+<(*/%(@++(%!.),(*/) (<%/.%.(%!+*@((%(00$6)(*)
%)(+() ) ( %.0*% %  ))(= <(%!   +*0).0 ,.)*$%.( .   <*+
(. ( ) ( B+(#= */  ))(= <(%!6 ) .% 0(! )*  ,0$ 4()@((% *) ( )(*)
*<%D)*%G*#1D'>555-%!.)() ) < (+((%))*%*/) ()(*)(,(%)
% ) (1(! .% (0)@)  ) ( +*40)$ */  +40. %() !( )* +(+()0 ) ()
+(.(+)*%
+)/*1) ( < (+((%))*%*/) ()(*)(,(%)%) (1(!6) (<(
*/ )(*)= !.*( % ) ( 1(!  %*) ( ..0 +*%) ) ) G*#1D '>555-
)*. (+*%6)(0)%) (4(0(/) )) ($(%..(+)(!%!0(<)1)(+)$)*
) ( .*%/0.) %! )  /.) .% 1*),)( ) (1 )* .*%)%( ) ( .)*% 00( '>5R7-
+*%) *) ) ( !%<( % ) ( <( */ )(*) !.*( % ) ( 1(! !( )* ) (
(!(/%)*% */ )(*1 4$ ) ( .*%).)*% */ )(*)= *@% 0%<<(6 (0)%< %
(+((%))*% */ @ )  ( +(.(,(  ) ( )(*)= 00(<)1)( %! )*%0
))(1(%)
)% '788?- (E+(( ) ( ( */ 0%<<( % ) ( (+((%))*% */ )(*)
(,(%) % ) ( 1(! /*1 %*) ( ,(@+*%) !( /*1 ) ( %.0*% */ )(*)=
!.*(6 ((1+ D() (*0(*/(+ (116*) (*/)(%%<*/) ((*/0%<<(
.   %< U.*00)(0 !1<(V %)(! */ U.,0% !() V * U*4)V /*
U<<(,(0$ ,*0(%)V ')%6 788?- )% '788?- 1+0( ) ) )(*) +(/(
(+ (11%) (1(!(+((%))*%)*<%+40.++*)%!$1+) $(+*%)
*) ) ) )(*)= ( */ (+ (11  0* (0)(!@)  04(0%<( (E+(( ) )
) *< (+ (116)(*)K)/$) (,*0(%).)*%6(,(%)*@!%*%.*14)%)6
4$ */)(%%< ) ( (E+(*% */ ) ( ,*0(%) .)*%6 %! ) *<  04(0%< ) ($
!( 1%D() ((%(1(%!K)/$) ((*/,*0(%.(')%6788?-
.! '>55?- @ *   +*/(* */ ) ( 1(! (.*%*1. %   4**# 





  8 " (1+ D( ) (
1(%!!(*/ )(*1%) (1(!#(G*#1D'>555-%!00('>5R7-6
 ((1+ D() )) (.)*%*/)(*)6.$%!(0$%<1(%%<)(*))$)*
 >R
.*%,($1(<() *< ) (,*0(%).)*%'.!6>55?-.!'>55?-1%)%
) ( .*%%(.)*% 4()@((% ) ( 1(! %! )(*1 /*1  !//((%) +*%) */ ,(@ (
+*%) *) ) ) )(*1@)  ) ,*0(%) %)(   /*1 */ .*11%.)*%6 4(.(
)(*)) *< ) (.)*%+40.D() (1(<(6%!) (*0(*/) (1(!)) 
+*%)) (+!%!@!(!(1%)*%*/)(*)=1(<('.!6>55?-%) (
4 */ )  .*%.(+)*%6 .! '>55?- (04*)( ) (( ++*. ( )* !()(1%( ) (
1(!= *0( % )(*16 @ .  ( ) ( 4( ,*06 .*<%),(6 %! ) ( 1(!
(%,*%1(%)++*. (
 (4( ,*0++*. (. (/*) ((//(.)*/.*11%.)*%*%+(*+0(=
4( ,*%!)))!( (.*<%),(++*. %0$D() () *< )*/+(*+0(60(!(
*/ <*+ %!C* %)))*% (1(! (%,*%1(%) ++*.  (E+0*( ) ( (//(.) */
) (1(!= (E)(%.( %!6 ) ( )$+( */ .*%,($%< %/*1)*% *% *.()( '.!6
>55?-  (( ++*. ( (0)( ) ( 1(! %! )(*1 ) *<  ) ( 1(!=
(+((%))*% @$ */ )(*) (,(%) % ) ( 4( ,*0 ++*. 6 (+((%))*% */
)(*) (,(%) @00 !()(1%( ) ( (//(.) */ ) ( 1(!= (+((%))*% *% +(*+0(=
4( ,* %! )))!(6@ 0( ) ( .*<%),( ++*.  /*.( *% ) ( +(.(+)*% %!
(+*%( */ +(*+0( )*@! )(*1 %! ) ( (+((%))*% 4$ ) ( 1(! (!
(%,*%1(%)++*. (1+ D() ()$+(*/ ) (1(!=.*%,($%<%/*1)*%)
) +*%)6!()*) ((0)*%4()@((%) (1(!%!)(*16) (1(!=.*%).),(
%!!().),()))!(((E1%(!
.! '>55?- %!(0%( %*) ( %(<),( +(.) */ ) ( 1(! % ) (
(+((%))*% */ ) ( )(*) (,(%)6 +) /*1<,%<  <  ))(%)*% )* ) (1 % ) (
1(!) ) < 0< )(!4$G*#1D'>555-.!'>55?-+*%)*)) (1+*)%.(
*/ ) ( !(/%)*% */ )(*1 ) ( @$  *@ )  (! % ) ( 1(! !%< ) (
*..(%.( */ )(*) (,(%) ( !(/%( )(*1 ..*!%< )* 0(<06 +*0).06
+$. *0*<.06 %! 1*0 ++*. ( ( (1+ D( ) ) ) ( 0(<0 !(/%)*% */
)(*1/*.(*%) (.1%0+(.)*/) ()(*).)6@ 0(+*0).0*%(!(0
@) ) (<*,(%1(%)%)(()*%) (4*/(%(1$%!00$+(.(+)*%%) (*) (
 %!6+$. *0*<.0!(/%)*%*/ )(*1.*%!( ) (.*<%),(+(.)*/ ) (.)
.   ) ( (//(.) *% ) ( +*+0)*% ) )  +*%)6 .! '>55?-  < 0< ) ) (
1(!= 40)$ )* .*%).) (0)$ ) *<  .*%,($%<1(<(( (1+ D( ) )
.*%).)*%*/ (0)$ %*)*%0$!()(1%(!4$ ) (1(!= (E+(*%*/1(<(
 >5
4)0*(0(.),(+(.(+)*%6(E+*(6%!()(%)*%*/) (1(!!(%.( ) (
,(@(    *0( % ) ( .*%).)*% */ (0)$ %! ) !//((%) +(.(+)*% '.!6
>55?-)0$6.!'>55?-1#() (!(/%)*%*/1*0++*. !()*%*1),(
K!<1(%) (1+ D%< (0<* ,0( %! %*1 ( <( ) ) ) ( ,$%<
!(/%)*%*/)(*1(1(<()**0/*) (.*%).)*%*/+40.1<(%!) 
1(.%() (+(! $)(*(0)@) ) (0(<)1D)*%*/) ()(*)(,(%)
'.!6>55?-
 (,() (0(6 .! '>55?- (1+ D( ) ) !(+)( ) ( %(<),( *0( */ ) (
1(!%)(*)(,(%)6).% ,(4(%(/.0*0(%) (+*)$0*/)(*1!(
)*).*%).)*%*/1)0%!()%!%<4()@((%+40.%!) (<*,(%1(%)
G*#1D'>555-%!.)(6 (++*)) (!() )) (1(!.%1%)%@(%(6
@ . .%((.*+%<@) )(*1'.!6>55?-(%!(0%()(*)6+)*/
) ( +*+<%!6 )$ )* .()( %.()%)$ ) *<  ) ( ( */ ,*0(%.( 1*%< ) (
+*+0)*%6@ . .%(0) % /(6 %E()$6%!. *'.!6>55?-) ) +*%)6
.! '>55?- (1+ D( ) ( %(.()$ /* ) (1%)(%%.( */ .*%.*%( 1*%<
) (+*+0)*%6@ . .%4(+*,!(!) *< ) (1(!(.*%%(.)%*) (+*),(
+(.)*/) (1(!%) ((+((%))*%*/)(*).)*%!()*)%)))*%0D(!
. .)(((E+0%) )) (1(!+)'%)))*%-*/) (*.0*!('))A*-
%! ) ) @ $ ) !*+) %! (+((%) ) ( %*1 %! ,0( */ ) ( (E)%< *.0
*!( ) ( ) % ) ( !((! *%( '.!6 >55?- ( )* )  /.)6 .! '>55?-
++*) ) ( !( ) ) ) ( 1(! @00 %*) !*+) ) ( %..(+)40( +1()( */
)(*)6@ . . 00(%<() (*.0*!( ((/*(6 (.*%.0!() )) (1(!@00
%*) +(/( ) ( (+((%))*% */ ) ( ,0( */ )(*)6 @ .  0* +(,(%) ) (
)(*)=1*//%!%<0,%<+.(%) (1(!) *< ) (+*+<%!4$!((!
'.!6>55?-
 .! '>55?- .*%)4)(  !//((%) +(+(.),( )* ) ( *0( */ ) ( 1(! %
)(*)(,(%)6(1+ D%<) (*0(*/.*11%.)*%((1+ D() )) (1(!
.% 4( () ( +,( * .),( % .*11%.)*% ,)$ */ ) (1(!1(% ) (
(+((%))*%*/) (*) (=,(@@) *).*%)4)%<%$1(%%<)*) (1%) (
*) ( %!6.),)$(+((%)) (.*%)4)*%*/) (1(!=*@%,0(64(0(/6%!
+(.(+)*% )*  ))*% '.!6 >55?- % ) ( 4 */ )  !(%)/.)*%6 .!
'>55?-++*)1(!(+((%))*%*/) ()(*)(,(%)4(.( (4(0(,() )) (
 78
1(!  % %)))*% */ % (E)%< *.0 *!( @00 (.) )*6 %*) ++*)6 ) (
%..(+)40(%*1%!,0(*/)(*)(%.(6 (.01) )1(!=.),)$.%
. 00(%<()(*)=+*+<%!
 .! '>55?- !(%)/( ) ((.*11%.)*%4*/4,*0(%.( ) (*( )10)%<
(//(.)6*4(,)*%00(%%<6%!(%/*.(1(%)@ . 6 (4(0(,() )6(+((%)
..0.0(0)*%4()@((%) (1(!%!)(*1
)10)%<(//(.).*%!(
) ( .+40)$ */ ) (1(!6 (+(.00$ ) ( ,0 *%(6 % )10)%< *) (@ * (
040()*,*0(%.() *< ) ((+((%))*%*/,*0(%.() *4(,)*%00(%%<6)
 ++*(! ) ) ,*0(%) 4( ,* .% 4( 0(%) 4$ *4(,%< )6 %! ) *< 
(%/*.(1(%) )  .01(! ) ) )(%!(%.$ )*@! ,*0(%.( .% 4( (%/*.(! 4$ ) (
*4(,)*%*/,*0(%.(%) (1(!'.!6>55?-%!!)*%)*.*11%.)*%*/
,*0(%.( ) (*(6 .! '>55?- .)(<*D( ) (1(! (%,*%1(%) ++*. (  (
/)  <(%! ())%<6 @ .  1+0( ) ) ) ( 1(! .%  ,( % %/0(%.( *%
!()(1%%<) ( *)(*@(,(6) ++*. .01) )) (1(!!*%*) ,(
%/0(%.(*%+40.)))!( ((.*%!1(!(%,*%1(%)) (*$)).*%/(0
* ) ) ) (1(!.*,(<(*/+(*%*<*+<,( ))%! 1+*)%.( )* ) (1
'.!6>55?-G*#1D '>555-%!(0%( )  1+)*%6 @(006 %! ( ++*)
) (!() )) (1(!=.*%)%*.*,(<(*/)(*)*<%D)*%.%0(!)*) (
+(.(+)*%) ))(*)<*+..((!%) (.)*%4$4(%<+40.D(! () !
*%() (.0),)*%) (*$6@ . )(() ).*,(<(*/,*0(%.(%) (1(!.%
%.((6%!+(!+40./('.!6>55?-
 .! '>55?- !(%)/( )@* )(. %A( */ +(*% % .*11%.),( .)6
@ .  ( %)(%/.)*% %! !*@%+0$%< ( !*+)(! ) (( )(. %A( /*1 < 
%#@ *((. (1() *!*/+*0).0.*11%.)*%%!+(*%%#.01
@) %)(%/.)*%*!*@%+0$%<6)+*40()*//(.)) ()))!(%!4( ,**/
+(*%6<*+* %)))*%'.!6>55?- %)(%/.)*% !(/%(!%(//*) )*
%!.)(+*),(+(.)*/.(*%(<),(+(.)*/) (*++*%(%)%*!()*<%
++*) (//*).*1+*(*/(+())*%6*.)*%%!.*1+*)*%%(+())*%6
) ( 1  ) ( ())(1(%)*/1K* <1(%)6@ 0( % *.)*%61K* <1(%)
( .00$ 0%#(! @)  ) ( +*),(6 %! 0)0$ % .*1+*)*%6 ) (( )@* +) (
++*)(! 4$ 4.#<*%! 1. * ,0 % *!( )* +*,*#( ) ( (1*)*% */
!(%.( '.!6 >55?- *@%+0$%<  ) ( (.*%! )(. %A(6 @ .  %(<0(.) ) (
 7>
+*),(+(.)*/.*1+())***++*%(%)) *< *1*%6!,(*%%!.*%/*%
1*%U%*) )(00%<) (@ *0()*$6V'.!6>55?6++989>-@ 0(!,(*%
!).)%< ) ( ))(%)*% */ !(%.( ) *<   1* * .*%!(1%)*% %! 0)0$6
.*%/*%.()(!4$%<!()0(!%!.*%)!.)*$%/*1)*%*K<*%'.!6
>55?-00( '>5R7- 0* )*. ( +*% ) ( .*%/*% ( ) *<  (1+ D%< ) (
!%<(*/%<)(*)=!.*(%) (1(!4(.( (.01) )+40.D%<) (
!.*( */ )(*) .% (0) @)  ) ( .*%).)*% */ ) ( *@% (0)( %!
..(*%%) (+*+<%!
  (1(!=%(<),(*0(%)(*1(E+0%(!*%) (4*/+*+<%!

. *0.01) )%.*11%.)*%) ((+*+<%!).%)(6@ . %)((.)
@)  )(*)= 1 */ +*+<%! 4$ !((!)% '788?- (E+(( ) ( %*)*% ) )
)(*))$)*%/0(%.() (1(!) *< 1%+0)*%(!(%)/() ((+(.)*/
) (1(! ) ) (,( )(*)=++*( ( /)  ) (4*!.)%<*/ %/*1)*%6
@ . .%4(0*(!/*) (!(1%)*%*/) ()(*)=.( ((.*%!*%(
0*(0)(!)*) (!(1%)*%*/%/*1)*%6@ . .%))(*)%.*%,($%<
) (1(<( )* ) ( ++*)(%!*++*%(%)( !(%)/( ) ( ) ! +(.)*/ ) (
1(!4(%<B/*%)=) ).%(,() (+*+<%!)1*/)(*))%'788?-
(1+ D() ))(*).%%/0(%.(4*) <*,(%1(%)+*0.(%!+(.(+)*%6%!
%)(+())*%*/,(@() *< ) ((*/1(!/*%)0%(@ 0(.*%,($%<) (
1(<( ')%6 788?- 0) *< )% '788?- ++*) ) )1(! .% (,( ) (
+*+<%!)1*/)(*)6 (.01) )+*+<%!.%4(!(1%)(!%+)(
*/) (*4K(.),((/0(.)*%*/)(*)(,(%)%) (1(!((E+0%) ((*%*/) 
))*%!(+(%!%<*%) (+*@(*/%/*1)*%6@ . .%)%/*1) (1(!%)*
@(+*% /* ) ( ( */ )(*)= .)*% %/*1)*%    +*@( 4(.( ) .% 4(
1%+0)(!%! (0) ) (1(!.%.*%,($ )(*)=1(<()% '788?-
(E)(%!) !() *< (E1%%<1(!++0(1(%))*)(*)).).
(,() (0(6.!'>55?-1%)%(,(((0)*%4()@((%) (1(!%!
)(*1 !( )* 1%+0)*% ( (1+ D( ) ) ) ( 4. +(.) */ +*+<%!
!(+(%! *% %.*%.*1%+0)*%) )  +*%)6 .! '>55?- .01 ) (1(!
.%%*) (,( ) ( +*+<%!) 1 */ )(*) +)00$ %.( )(*) 1#( ) (
+*+<%!) *< ) (,*0(%).)*%%!%) @$) ($.$) (1(<(
1))( */ /.)6 .! '>55?- ++*) ) ) *1( )(*) <*+ !* %*) (,(% +(/(
 77
+40.)$!( )* U(0$%<1*( (,0$*% ) (+*+<%!*/ ) (!((! /* @(%(V
'.!6 >55?6 +P5-   .% 4( (E+0%(! 4$ ) ( %)))*%0D)*% */ ) ( 1(!6
@ .  *1( )(*)+(.(,(  % (%(1$ .*%))(%)6 ) ( ))A*6 %! )  ) ($
%(<0(.) ) ( 1(!  +40.)$ )**0 ( <,( ) ( (E1+0( */ *) 
 %%< ) 
*<%D)*%%(6@ . %(<0(.)(!) (1(!+40.)$. %%(0'.!6>55?-
%.*%))6)%'788?- < 0< )) ))(*).*%!.)) (.)*%@) (<!)*
%,*0,(1(%) /*1 ) ( 1(! ( (1+ D( ) ) )(*) (0(( %)(,(@6
+ *)*<+ .($*,!(*!+0$) *< ) (1(!)*(. +40.(<,() (
(E1+0(*/) ((4%((
 =)((D4*00 ')$*/*!-6@ . ,!(*)+(!))).#
*%(0*0!(%
*) (4%*%%!(%)) (1)*) (1(!6%!!)*%)*) (*@%
@(4)(')%6788?-
)%'788?-0*!(%)/( )(*)=!+))*%%) (1() *!%!)$0(
*/) (.)*%/*)).)%<1(!.*,(<(6@ . () (!(<((*/,*0(%.(6) ((
*/$14*016%!) (+(/*1%.(*/,($+(.).0*+(.0!((!) (1*(6
 ( (1+ D( (%)*%01 %! 1(! .**+ '.*1+())*% *% (+*)%< 4(#%<
%(@ /)0$- % ) ( 1(!6 @ .  <,( % (%)()%1(%) A0)$ )* )(*) (,(%)6
.()%< % 1+(*% */ <(%.$ %! ) ) ( 1( )1(6 %.(%< ) ( )(*)=
%/0(%.(*%) (+(.(+)*%%!%)(+())*%*/!(%.(')%6788?-(!.%
.*%,($ ) (1(<( */ )(*) %%)(%)*%00$ 4(.( */ ) (+((%))*%@$
*@(,(6 ..*!%< )* )% '788?- ) ( 1(!= %%)(%)*%0 +*)*% % )(*)
1%+0)*%.%)%%)*%%)(%)*%0*%() *< <,%<%(%)()%1(%)A0)$)*
)(*) (,(%) 	,(% ) *<  .! '>55?- %!.)( ) ) *1( )(*) ..(+) ) (
1(!+)*/) ((%(1$6 (!*(%*)(K(.)) (!() )) (1(!.%(,() (
1 */ )(*) %)(%)*%00$ * %%)(%)*%00$( (1+ D( ) ) )(*)@%)
+40.)$ % *!( )* ()40  @(%( */ ) ( (E)(%.( */ )(*) *<%D)*%6 
<*0*/) ()(*)%!!)*%6.!'>55?- < 0< )) )1*(+40.)$.%//(.)
) ( *.0 *!( ) *<  ))%< +40. %! 0(! )* /0( (E+(.))*%6
1%!()%!%< * *,(<(%(0D)*% ) (1*(6  ( +*%) *) (%)*%01
) )  (!4$%.*
01*%(6)%'788?-(/(.!'>55?-(1+ D(
) ) (%)*%01 % ) (1(! .% .( .*%/*% 4(.( */ ) ( 0.#*/.*%)(E)6
 )*.0 %!()%!%< %! <+ */ ) ( +*0).0 %! *.0 ( %,*0,(! (
%!.)() )(%)*%01%) (1(!.%0(!)**,(()1)*%*/) (/(A(%.$
*/)(*).)*%%!) /.).%(0)@) ) (+(!%<*//('.!6>55?-
 7?
*%() (0(6  ( %*)( ) )1%)%%< @(%( /* ) ( (E)(%.( */ )(*)
*<%D)*%!*(%*)<%)(( $1+) ().))(%)*%%!++*)*/ ) (.(4$
) (+40.64(.() (+40.@ . !(.)0$*%!(.)0$)<()(!4$) (,*0(%.(
@( */ )(*)= 1 )* %/0(%.( ) ( )))!( %! 4( ,*  ((/*(6 .!
'>55?-%!(0%() )+40.(.)%(<),(0$)*,*0(%.() (1*(6 (%/*1) )
U1*)*/) (%!.)*(,(0) )) (1*() (+40.#%*@4*))(*)<*+6) (
0( 0#(0$ ) ($( )* ++*) )(*) <*+V '.!6>55?6+>>9-(!(!(0%<
@)  ) ( (//(.) */ %/*1)*% *% )(*16 .! '>55?- ( %*) ( (0)*% +
4()@((% /((!*1 */ (E+(*% %! )(*1 ( +*%) *) ) ) (,(% ) ((  0))0(
(,!(%.(L/(((E+(*%.% ,(.*%)*0*%,*0(%.(((+((%)) ),*0(%.(*/
) ( 6 ) ( A( 	6 ) ( (! 1$ .)*%6 %! 0 )  !(.((! @ (% 
/*1 !4((%+*,!(!/*) (1'.!6>55?-
.! '>55?- )*. (+*%%*) ( (1(!= *0( % +(!%< )(*1
( 1+0( .*,(<(4.(4)(*1,(@%! (+((%) ) ) ) ,(@()40 ( 
$14*). (0)*% 4()@((% ) ( 1(! .*,(<( %! +(! */ )(*1 G*#1D
'>555-0*)*. (+*%) (%!%!.)() )) (1(!.*,(<(.%+*,*#(
)(*) (,(%) !( )* ) ( .*1+())*% */ )(*) *% ) ( .*11*% * *++*%<
1*%)% '788?- )*. (+*% )  (/*1%*) (+(+(.),(%! 1+0(
) ) ) ( 40)$ */ 1 .*11%.)*% )* .*%,($ 1(<( .% 4(  )**0 */ ) (
)(*)=+40.1(<( %.*%))6))( '>5RR- ++*) ) ( !( ) ) ) (1(!
.% .$ .*%)(+*+<%! <%) )(*) ) *<  %/*1%< +40. 4*)
)(*)= *4K(.),( ( .01 ) ) 4*! +40.)$ 1$ +(,(%) ) ( *)4(# *
(.0)*%*/,*0(%.(4(.(/))*%*/ )(*)6@ . 4(!*% ) ( %40)$ )*
.*%,($) (/((0%<%!!(6.%4(!((.0)(!'))(6>5RR-
)%'788?-()40 () 0%#!()*) (40)$*/1.*11%.)*%)*
.*%,($ %/*1)*% )*  0<( !(%.( ( (E1%( )  ( .*%.(%))%< *%
(//.(%.$%! )1(0%( /()(*/1.*11%.)*% ) )( < 0$,040( /*
)(*)	//.(%.$%(.($/*)(*)4(.(%) @$) (1(<(@004(
!(0,((!+*+(0$6(.(,(!%!%!()**!(0$%) (*) ( %!6 ((E+0%) (
%(.()$*/ )1(0%(!( )* (.(,%<1(<( 11(!)(0$6@ . @00+*,!(%
*++*)%)$ /* )(*) %.( )% '788?- .01 ) ) % !(%)/.)*% */ 
$1+) (). $14*0 4()@((%  )(*) (,(%) %! % !(%.( *.. ( )* ) (
 7P
(+((%))*% */ )(*)= 1(<( % ) ( 1(!6 +) /*1 ) ( @$ */ ) (
(+((%))*%6 ) )1%< ,($ ..0 ) 1(%)*%(!4*,(6 ) ( <  ))(%)*%
%!%)(()*/) (1(!.%() ())(+40.6%!%.(() () ()+(.(+)*%
* )/$ ) ++*)( * $1+) D( % ) ( .( */ )1(0%(6 %)%) 1(<(
<,%< */ )(*) .% (0) @)   .*%%(.)*% . %%(0 4()@((% ) ++*)( %!
$1+) D( %! /) (1*(6 ) .% 0(! )*  $1+) (). .*%%(.)*% 4()@((%
)(*) %! ) ( !(%.( % ) ( .*%)$6 .! '>55?- (/0(.) ) ( *+%*% */
K*%0)6@ .  ++*) ) ( %*)*% ) ) *.()$  *0! 4( %/*1(! */ ) ( 4K(.)6
!( * (,(%) ) ) ( *..%< *%! ) (16 (,(% / ) (( ( )(*) (,(%)6
4(.(@(%( %)(+()(!*%(*/ ) (4()*+)*%/*!(0%<@) )(*1
.! '>55?-!(,(0*+ )  !( ) *< (1+ D%<.*%)<*% )!( %! %!.)(
) ) ((.  *% (E+0%%< ) ( (*% /* ) ( +(! */ )(*1 !* %*) 1%)% 
.0 (0)*% 4()@((% ) ( 1(! .*,(<( %! )(*) (,(%) ( !(/%( ) (
!0#$= 6 (% @= %! * != .*%)<*% )!(  ) ( 1*) <%/.%)6
@ . )$)*!!() ((*%/*) (+(!*/)(*16%!.!'>55?-))() )
) (1(!@((%*)1(%)*%(!.(/*) (!+(*%*/)(*))(. %A((
1+0() ) 0.#*/ %/*1)*%.%%))(1*6@ . .%(0) %.'.!6
>55?-
% ) ( *) (  %!6 )% '788?- <( ) ) ) ((   .*%(% *% ) (
.*%)<*% ) (*$ ) ) ) (1(!  ,( % (//(.) *% ) ( !)4)*% */ )(*) .)*%
) *<  ()40 %<  .0 (0)*% 4()@((% ) ( B1(! .*,(<(= %! B)1( 0<=
4()@((% )(*)(,(%)	,(% ) *<  (!! ) ) ) 1+)*% %*)+*,(%
4( ,*0/.)6 (%!.)() )) *1(@(< )(K)/() (+*40((//(.)*/
) (1(!.*,(<(*%)(*1) *< (1+ D%<) (10*4K(.),(%)(*)
.)*% ')%6 788?- *(*,(6 )% '788?- <( ) ) @)  ) ( %(@ ( %
)(*16.*%)<*%) (*$@00<%1*(,0!)$4(.(*/ )%%)*%0.(004(!
1*,(1(%)((E+0%) ((*%/*%.(%<,0!)$*/.*%)<*%) (*$) *< 
1+0$%<) (!(,(0*+1(%)%.*11%.)*%) (*$. (106 %)(%()6.(000
+ *%(%!().6@ . (E)(%!) (0(%%<.,(*/)(*)')%6788?-
.!'>55?-(%*) (.*%!(40(+*%)4*)1(!=*0(%)(*16
@ . !(0@) ) (+(+(.),(%!%)(+())*%*/K*%0)((1+ D() )
K*%0)0*(E+((%.() ((%,*%1(%)*%) (4*/) (*@%*4(,)*%%!
 79
%!()%!%<  ((/*(6 ) ($ .% 4( 4(! ..*!%< )* ) ( !(*0*<.0 %!
.0)0+(+(.),(6@ . //(.)) (1(%%<*/) ((,(%)) )((.(,(!4$) (
!(%.( '.!6 >55?- )% '788?- !(/%( ) ( %.0*% */ ) ( (+*)(=
4K(.),( %)(+())*%  ) (1(! +%(  < 0< ) ) ) % ) ( .( */ 4(!
%/*1)*%<,%<6 %.*1+0()(%!()%!%<4*) )(*) (,(%) .%*..6@ . 
.%(0)@) ) (1+(.(+)*%%!1%)(+())*%')%6788?-
*0//(0! '>55Q- @ * )!( ) ( 1(! %! .*11%.)*% +*%) *) ) )
1(! /1( ( ()40 (! 4$ 4*)  ) ( *%!%< .0)( %! K*%0).
+(.(+)*% ( !! ) ) (0(.)*% */ %/*1)*% %! ) ( /1%< 4(! *%
K*%0)= . *.(6@ . (!()(1%(!..*!%< )* ) ( .*%).)*%*/1(%%<
) *< *.0+*.(('*0//(0!6>55Q-(!(%)/() ((.)(/*(04*)%<
) (.*%).)*%*/1(%%<%!) (/1%<%) (1(!6@ . (U) (%)(*/
) (%/*1)*%%!) ((,(%)) )(4(%<+*.((!6) (%((!)*.()(<**!%(@




) (%(@1(!%!) ((/*(6) ($ ,(.*%)*0*%) ()$0(6%!.*%)(%)*/%(@!(
)* ) ( 1#()  ( %! +*/) )% '788?- )*. ( +*% ) ( %)))*%0D(!
/()( */ ) ( 1(! %! 1+0( ) ) +(+(.),( %! %)(+())*% */ ) ( 1(!
+(*%%(0 (  +(! !( )* ) ( *.0 *!( 4(.( ) ($ ( ) ( +) */ )  *!(
) *< %)))*%0D)*% ((/*(6 (++*)) )(+((%))*%*/) ()(*)
.)*%%) (1(!@00/,**/) (<*,(%1(%)%!))A*')%6788?-
/5/5 #(#!%%")% -
 (/)!1(%*%*/) 0)()((,(@!(0@) ) ((0)*%4()@((%) (
1(!%!)(*1 ().)(*/) (1(!%0$D(!!()*) (*<%D)*%*/
)(*1%*!()*%!()%!/) (1(! ).)00**+ *0() ).%4((!
4$ )(*) /* ) ( +*+<%! ..*!%< )* *1( . *06 ) ( 1(!  ,( 
.*%).),(*0(%/1%<)(*)(,(%) .*%).),(*0(*/) (1(!%) (
/1%< */ )(*) (,(%)  !( )* ) %/*1)*%<,%< .+40)$  ($ ++*)
) ) ) (1(! .% %/*1 +40. 4*)@ )  <*%< *%6@ .  .% %.(( <*+
 7S
%)$%!*0!)$!()*) (!(/%)*%*/%(%(1$%) (.*%)$6*1(. *0
.01) ) ) (1(! ,(!().),(*0( % /1%< )(*)(,(%) ($(E+0%
) ))*%!()*) ().)(*/) (1(!6@ . 4(!*%)).)%<) ())(%)*%
*/) (+40. ((/*(64(@0!(%<6!1).6%! *.#%<(,(%)(+(/((!)*4(
+40.D(! ) )  +*%)6 ) ($ ++*) ) ( !( ) ) ) ( 1(! .% (,( ) (
+*+<%!)1*/)(*)4(.() ($0*)$)*.*%,($) (1(<() *< 
,*0(%.(6 @ .  (0) % . *  ( 0)()( (,(@ */ ) ( 1(! %! )(*1
%0$D() (.*%).),(%!!().),(*0(*/) (1(!%) ((+((%))*%*/) (
)(*)(,(%)*@(,(6)!*(%*)))(@ )#%!*/*0() (1(!.%1%)%
% *!( %*) )* .*%)4)( )* ) ( !().),(%( */ )(*1 *  *@ ) ( 1(! .%
1%)%).*%).),(+(.)%)/1%<*/) ()(*)(,(%)
%) (4*/) <+6) ((.*%!!1(%*%*/) )!$=0)()((,(@
4*)) (+*40(1*0,%<++*. %.*%/0.)(*0)*%%!)%/*1)*%)!(
  +) @00 4( )(%<) (%(! 4$ ) ( %.0*% */ ) ( 0)()( (,(@ */ ) ( +*)
.*%/0.)(%,*%1(%))!( (+*40(1*0,%<++*.  % ) (.*%/0.) (*0)*%
%! )%/*1)*% )!( @00 !()(1%( / ) ( 1(! .%  ,(  +*40(1*0,%<
)))!( % ) /1%< */ ) ( )(*) (,(%) ) @00 0* (1+ D( @ ) #%! */
+(.)(%((!(! )* ,(+*40(1*0,%<)))!( % ) (1(! (+*).*%/0.)
(%,*%1(%))!(@004(0*%.0!(!%) +)4(.() ($!(,(0*+) (1(!=
+*40( .*%).),( *0( % !().),(0$1%<(! .*%/0.) ) *<  (.*%.0)*%6
+(.(1#%<6%!.*%/0.)1%<(1(%))!( (()!( *0!4((04*)(!6
@(006 4(.( )(*16@ .  *%(*/ ) ( )$+(*/!().),(0$1%<(!.*%/0.)6
 %*%<*%<(//(.)*%*.()(=!*1().%!/*(<%).)(%!(0)*%(!
*%(*/) (%)))*%*/*.()$(//(.)(!4$)(*)(,(%)%!0*) ($//(.)
) (*.()$) *< )/1%<*/) ()(*)(,(%)(%.(6) ((. /*+*40(1
*0,%<)))!(*/) (1(!%.0!() (+*).*%/0.)(%,*%1(%)6@(00
 ( +*40(1*0,%< )))!( */ ) ( 1(! (0) /*1 ) %)))*%0
).)(   %)))*%0 ).)( */ ) ( 1(! !(,( /*1 *.()(= .0)0
+(.) %! ) )  +*%)6 ) ( +*).*%/0.) (%,*%1(%) )!( @00 +*,!( %
%!()%!%< /* *@*.()( (*0,(6 )%/*1*1%<( ) (.*%/0.) ) 
%!.)(!4(/*(6!$%1.+(.)*/.*%/0.)+*,!().*%)%)$%! (%.(%*!(
)* ,(+*+(%!()%!%<*/) ((*%6(//(.)%!(0)*/.*%/0.)6@ *0(*/
 7Q
) +*.(.%4(%0$D(!)) +*%)6) (%.0*%*/) (1(!=*0(%) (+*)
.*%/0.) (%,*%1(%) .% 0* +*,!(  @!( +(+(.),( )* (.  /*  +*40(1
*0,%<)))!(*/) (1(!6%! *@).%.*%).))
 (1(!%)*%*1*%!%/0(%)0.)*%!)**0%*.()$!()*)
%/*1)*%<,%< %! .*11%.),( ).)(  ( 1(!  % .)* .*%).)
1(%%<6  +( +40. +(.(+)*%6 %!@ 0( (,%<   .*11%.)*% . %%(0
+*,!%< )**0 % )  +*.( % *) ( @*!6 ) ( 1(! (1(<(  .*11%.)*%
. %%(06 () ( (,%<  .*%!.)* 4()@((% ) ( +40. %! ) ( <*,(%1(%)6 *
4()@((%) (+40.%!) ()(*)<*+6%!) %%!(.).*%!.)*4()@((%
) (<*,(%1(%)%!)(*)*<%D)*%%$*%(@ *//(.)(!4$)(*1*@ *
 )#(%)(*1.%4(4K(.)*/) (1(!(+((%))*%*(E1+0(6@ (%
 )(*) %.!(%) *..6 *.( */ 1(! %/*1)*% %.0!( ) ( ,.)1=
4*<+ ( %! /10( 1(14(6 )(*)= )<()6 1() *!6 %! 16 %!
<*,(%1(%) *//.0= (.)*%6 )))!( %! .)*%6 %! +*0.( *<%D)*%=
1() *!6 +0% %! (E+0%)*%  ( +%) 1(! /) /1( %! ) (% (+((%)
%/*1)*% % *!( %*) )* .*%,($ ) ( !().),( 1(<( */ )(*)6 ) ( +%)
1(! .% /1( )(*) %.!(%) %  .*%).),( 1%%(6 %!  +*40(1*0,%<
)))!(  % *+)*% /* .  .*%).),( /1%< % *) ( @*!6 ) ( 1(! .%
/.0))( ) ( .*%).)*% */ %(@ (0)(6 !( )* ) <%/.%) %/*1)*%<,%<
40)$
 (((,*)!(4*)) (*0(*/) (1(!%)(*)%.!(%) ((
)!( <(%(00$ /*. *% @ $ %!  *@ ) ( 1(! (,( ) ( +*+<%!) 1 */
)(*) )!//((%))( ) +(.(  ) ((. /*+*40(1*0,%<)))!( %
) ( +%) 1(! (! 4*)   % .)* %!  .*%!.)* ( % ) ( 1!!0( */ ) (
*.0D)*%+*.(L1(!(0)/*1*.()$=.0)(%!) +() (.0)(*/
 *.()$ *11%.)*%   +) */ ) ( *.0D)*% +*.( 0* 1+0(1(%) ) (
.0)0+(.)*/*.()$L *@)+(.(,(%!%)(+().*%/0.)6%!@ )#%!*/
*0)*%).*%!( (.+*.0/%.)*%*/) (1(!(E+0%) (<%/.%.(*/
+*40(1*0,%<)))!(%) (1(!
(,(0*+%<)(. %*0*<$%!(<0*40D)*%+*,!(%/*1)*%*%@*0!@!(
4 (!  % %)(1(!$ % ) ( (+((%))*% */ ,* (,(%)6 !( *
+*40(1 )*<0*40!(%.(*(E1+0(L# ,060%!+%)1(!!*
 7R
%*) *%0$ (+((%) 0*.0 %(@ 4) 0* (+((%) /*(<% %(@ 	,($1*1(%) */ ) (

(+)(14(>>)).# .*0!4(,(@(!*% <0*40 0(,(0
. .(1#( ) (1(!
,0%(40( )* ) (+*+<%!) 1*/ )(*)6@ *@%) )*+40.D( ) ( .)*%6
@ . @00 .$ ) (1(<( )* @!( %<%< !(%.( ($@%) )* )).) ) (
))(%)*%)*!(1*%))() (.+40)(%!@00%<%()*(,*0(%.()) +*%)6
) (1(!4*) %.)*%!)**0+0$..0*0(4(.()*%(*/) (1*)
1+*)%)%)))*%) ) ,() (.+40)$)*.*%).)%!(+((%)(0)(%) (
+%)1(!6) .%4(+*40() *< ) (.*%).),(/1%<*/)(*)%.!(%)
 ( /) )(+ % /1%< )(*)(,(%).*%).),(0$1$4( ) *< ,*!%<*,(
<(%(0D)*% %! (+()),( .(%( */ ) ( !().)*% (0)%< /*1 ) ( )(*)
.)*%
/5/5(5+  -%""! '(# %
*11%.)*%1(%/* %)(.)*%U%)(.)*%1() *!*/+*40(1
*0,%<  ) ) %)(.)*% +*!.( 4*)  *).*1( %! 1+0(1(%))*% )*<() (6  %
(*0,%< ) ( +*40(1 */ (*.( 00*.)*% %! 1+0(1(%)%< ) ) *<  ) (
%)(.)*%*/4$%<%!(00%<V'* (%%!%!40*16>5Q56+7S- (+%)1(!
  <%/.%) .)* %! )**0 /* ) ( ()40 1(%)6 %! )%/*1)*% */
.*11%.)*% 4()@((% ,* .)*   (0)*% 4()@((% ) ( 1(! %!
.*11%.)*%    <%/.%) *0( /*  ,%<  +*40(1*0,%< )))!( 4(.(
U+**.*11%.)*%.(4()**0)*%6@ 0(<**!.*11%.)*%#00(
)*%<.)0$) /*+*40(1*0,%<**.*11%.)*% %!.)( ) ((E)(%.(*/
+*40(1%!1$6%/.)64() (.(*/) ()*40(V'*#6>5586+7>- (1(!
+*,!(%%)(.),((%/*) (!//((%)+)*/*.()$%!4()@((%) (,*
*.()( / ) .*%).),()))!(6 ) (% ) .% +(%!*(%) ) ( %)(.)*%
4()@((%) (!//((%)+)*/*.()$%!4()@((%) (,**.()(%+*),(
/ *%
G)D %! @$( !(/%( .*11%.)*%  %$) %< ) )   %/0(%.( *%
%*) (= (E+((%.( ) ) 6@ )  )#%< +0.(@) % ) ( *) ( +(*% ) 4*)  ) (
.*%.*%!%.*%.*0(,(0)%,*0,(%(E. %<(*/1(%%<4()@((%+(*%
%@ . %/*1)*%<,(%%!(.(,(!6*) )) () *< )6*+%*%6%/*1)*%
*/((0%<*/(. +(*%(++*+)(0$(E. %<(!'G)D%!@$(6>557-%) (
+%)1(!6 .*11%.)*%  .(! *) ) *<  /1%<6 %! ) ( (+((%))*% */
 75
) ( /1( !(+(%! *% ) ( ( */ 0%<<( %! ,0 %/*1)*%  <,(% ) *< 
%),(L )  (.(,(! %! ) (% %)(+()(!  ((/*(6 %/*1)*%  ) ( 4.




$ (%)#!'# %%++%"(# %

*%/0.)  % ((%) % 1%%)(G)D %!@$( ))( ) ) U.*%/0.)  %
00+(,,((0(1(%)%**.()$0) *< .*%/0.)1$(%!+%!().)*%%!
(,(%!() 6.*%/0.)1$0*(0)%%.((!(//(.),(%(6(% %.(!(0)*% +6
%!/) (<*0))%1(%) %!((!6 % 1% )(1.*%/0.) *%(*/ ) (B(%<%(*/
(,*0)*%=) )00*@)*0(%6+*<(6%!<*@V'G)D%!@$(6>5576+5?-
) ) +*%)6 / ) (( +*40(1*0,%<)))!(@) % ) (+%)1(!6 ) (% ).%
.*%).),(0$ 1%)% ) ( %)(.)*% 4()@((% ) ( ,* +) */  *.()$6 %!
@ 0(!*%<) )).%%/0(%.() (+40..*%.*%()*(+*%!.*%).),(0$)*
)(*)%.!(%)4$)(%<) (%%<) (<*+%)$
/  +*40(1*0,%< )))!(  0.#%<6 ) (% ) ( !(/0) (+((%))*% */ ) (
!().),(+(.)*/.*%/0.) %) (+%)1(!.%0(!)*.0)(*//(  
%(,)40( (+(.00$ % ) ( .*%)(E)*/ )(*) %.!(%)4(.( ) (%)(*/,*0(%)
(%%<.*%).)(!












.)*% 0*%( 1$ )(*D( *.()$ ) 0<(  %!.)(! 4(/*(6 +*40(1*0,%<
)))!(%) (1(! ,() (+*)(%)0)*(. (*0)*%*)%/*1)*%*/.*%/0.)
) *< !(.(%<) (+(.(+)*%*/#/*+40.'%)(6>5R5-
) *) (!.)*% % # +(.(+)*%6  .0)( */ /( .% +(,!( ) *< *)
*.()$  U.0)( */ /(V 1(% )*  ,( ) ( %)(%)*% */ ,*!%< * 1%< )*
(*0,( ) ( .( */ .*%/0.) ) ( ) % (. %< /* ) ( +*)(%)0 *0)*% /*
)%/*1%<!().),(+(.)*/ .*%/0.) %)*.*%).),(*%(Y$$%(% '>55>-
%!.)( ) )+*40(1*0,%<++*. +*,!( ).). %! ))(<$6@ . .%4(
++0(!)*!//((%)#%!*/.*%/0.))*)%/*1!().),(.*%/0.)%)*.*%).),(
*%($.4%<)*) !(6) (+%)1(!.%0* ,(+*40(1*0,%<)))!(
% ) ( (+((%))*% */ )(*) (,(%) @) *) 4(.*1%<  )**0 % ) (  %! */
)(*)
!1))(!0$6  +*40(1*0,%< )))!(  %*) (0$ (0D(! G)D %! @$(
'>557- !(/%( +*40(1*0,%<  ) ( !(%)/.)*% */  !//((%.( 4()@((%  .(%)
%! !((! ))(@)  ) ( *4K(.),( */ )$%< )* (.  ) ( !((! ))(((! ))(
(+((%) ) ( %((!6 !(( */ ) ( .*%/0.)%< +)( ( A()*% (  )*  *@
+%)1(! .% ).)( ) ( .*%/0.)%< ))*% %! 1+0$ %((! %! !(( */ ) (
.*%/0.)%< +)(6 %!  *@ ) .% .*%).)  +*40(1*0,%< )))!( * %)%.(6
)(*1   (%),( 4K(.) ) ) .*%/0.)%< +)( <*,(%1(%) ,( )(*)
*<%D)*% !* %*) (.*<%D( (.  *) ()0 %*%(.*<%)*% 4$ ) ( .*%/0.)%<
+)(*/(. *) (=!(%))((,((0$01)%$+*40)$/*@*#40(*0)*%
 ((/*(6*1(%(@++(+)*/) ())A*6@00/1()(*1*%) (4
*/) (+(.(+)*%%!%)(+())*%*/) ())A*+*@() (<*,(%1(%)

*1( . *0 %! 1(! (E+() ++*) ) ( !( ) ) ) ( 1(!  *0! .)
..*!%<)*) ())A*<*,(%1(%) ,(0(<)1)(+*@(6%!)(*)<*+
+*(%00(<)1)() () )*) (%.14(%)1*)D'7887-(E+0%) )))((
()40 (!!()**1((E)(%)*/0(<)1.$%!) ((/*(6.)*%) ). 00(%<())(6
.   )(*16 .% (0) % ) ( %K)/40( !*!( %! !().)*% */ *.0
(<0)*%%!4*%! ( )(*)<*+=(*/,*0(%.( %*!( )*+*.01) (
(E)(%.(* !(*0*<$.%%*)4( K)/(!%! ) (1(!*%(*/ ) ( %)))*%*/
<*,(%1(%) *0!.*,()(*)%.!(%)4(!*%) 4(0(/..*!%<)*) (<*+
) ) 1%)% ) ( %*)*% ) ) 1(!  *0! /,* ) ( <*,(%1(%)6 ) ( 1(!=
.*%,($%.( */  )(*) <*+=1(<( .% 0(! )* K)/.)*% */ ) ( ,*0(%)
 ?>
.)*% %! 0* (0) % +40. ++*) G*#1D '>555- 4(0(,( ) ) .*,(%<
)(*)(,(%)%) (%(@.%(0)%+40.$1+) $)*@!) (!(*0*<(%!%
) @$6!().)) ())(%)*%*/+40.4$<%)%<)(*)+*+0++*)
 (%()0)$*1+)0)$*/) (+%)1(!.%4(A()*%(!6+%)1(!
 %*) ,0( /(( )6 ) (1(! .% %*) 4( %()0  % %)))*% */  *.()$6 %
@ .  ) .( ) . .)().6 %! 0(%(! 4( ,* % ()(! /*1 ) .0)(
!!)*%00$6 ) ( 1(! +(*%%(0  ,( 4( %! +(!()(1%(! )))!(  (
A()*% (  )* @ () ( ) ($ .% /1( )(*) (,(%) 4$ %*) 0())%< ) (
+(.(+)*%6%!()%!%<6 %)(+())*%%!4( %)(/(( 0( ) ($1#(%!
@)(%(@6) ($.%%*)4(%()064)%*%() (0() ($.%),(4(1+)0*(,(%
 %!(!*@(,(6@) (<!)*)(*)(,(%)6@ . (+(.(,(!) ())*) (
(E)(%.( */  *.()$6 ) ( 1(!  *%( */ ) ( +*!.) */ )  *.()$ 1$ %*) 4(
1+)0 * (,(% %!(! %.( ) ($ .%%*) *0)( ) (1(0,( (%)(0$ /*1 ) (
*.()$
/5/55+  -%")% -## #!$
 ( /) ((%)0 (0(1(%) % ) ( !(/%)*% */  +*40(1*0,%< )))!(  ) (
(.*<%)*%*/) (+*40(1%!) (%6) (!(.+)*%*/.*%/0.)/*1) (+(+(.),(
*/) (.*%/0.)%<+)((.*<%)*%*/) (.*%/0.)) (/))(+%*0,%<)*#
))( ) )LU*1()1(+*40(1<!00$40!+@) *)4(%<%*).(!*40(1
(.*<%)*%(E1%() (B)+*/) (.(4(<=*R8C780(L%*1))( *@0<() ()+
*/ % .(4(< ((16 R8Z */ ) 0( 4(0*@ ) ( /.( */ ) ( @)(V '>5586 +?>-
(*),(@ )*$(E.(4)(!4$+(.(,(!%K).()*@!) (!(%))$%!
) +(.(+)*%(,( K)/.)*%/* ) ((*/,*0(%.( (,*0(%.(  ) (
1%/())*% */ ) ( !((+**)(! +) !(+,)*% %!( ) ( 1 */ .*%).)%< 
4())( /)( (*) (,(%) ( +! ,*0(%) .)*% ) ) ))(1+) )* )).) ) (
))(%)*% */ ) ( +40. %! )* %)00 @!(+(! )(* %! . * % !!)*%6 ) (
.)*% .*0! 0@$ 4( /*00*@(! 4$ /)( )).# % ) 1%%(6 )(*) .*%,($
) ( .+40)$ %! @00%<%( )* ( %!.1%)( ,*0(%.( <%) (,($ +) */
*.()$ * (E1+0(6 )%40788? 4*14%< @(( .*1+*(! */ )@* !//((%)
4*14%<L*%(@ .*%!.)(!*%>9>>788?%! ) (*) (@*%78>>788? (
)<()0*!//((!L*%(@$%<*<(%!) (*) (@(() () .*%0)(%!
 ?7
) ( 
 4%#  ( 4*14%< %*) *%0$ !()*$(! ) ( %)(%!(! )<() 4) %%*.(%)
4$)%!(@(00
%+*40(1*0,%<)))!(6.*%/0.) *0!4(!(/%(!@) 00)!1(%*%
 *# 1(%)*% ) ) U) ( 4<<() +*40(1*0,%< 1)#(  !(0%< @)  ) (
$1+)*1*/  +*40(1 ) ( ) % ) **) .(V '>5586 +Q- .*%/0.)  1%$
!1(%*%4(.()4()@((%)@**1*(+)(6%!(. !+)%) !//(%<
+(.(+)*% %! %)(+())*% ) ) % )% /(0 ) ( .*%/0.) %  +*40(1*0,%<
)))!(6)((%)0)*(+((%)) (+(.(+)*%*/(,($.*%/0.)%<+)$4(.() (
!(/%)*%*/ ) (+*40(1.%*%0$4(1!(4$.*%!(%< ) (%((! %!1*/ 00
+)( (%) (!(/%)*%*/+*40(11!(+*+(0$%!(E)(%,(0$'.*%!(%<
00 ) (!1(%*%*/ ) ( .*%/0.)6 %.0!%< ) ( +(.(+)*% %! %)(+())*%*/ ) (
.*%/0.)%<!(-6) (%) +*40)$*/*0)*% 6+*40(1*0,%<)))!(
% ) ( +%) 1(!  *0! .*,( ) ( +(.(+)*% %! %)(+())*% */ 00 !+)%)
(,() (0(6 % ) (.(*/ )(*16(/0(.)*%*/ ) (+(.(+)*%%! %)(+())*%
*/ ) ( )(*) % ) ( +%) 1(!  .).D(! 4(.( */ ) +*)(%)0 )* .()(
$1+) $/*)(*)%!) (++*)(6(,%<) (+*+<%!)1*/)(*)
(0)6) (+*40(1*0,%<)))!(*/) (+%)1(!6(+((%)%<) (!(*0*<$*/
) ( )(*) *<%D)*% .()(  +(!.1(%)  ((/*(6 !(/%)*% */  +*40(1
*0,%<)))!(%) (+%)1(!01)(!.*%!(%<) (!0(11%) (.*,(<(*/
) ()(*)%.!(%)
 ( (.*%! (0(1(%) */ !(/%%<  +*40(1*0,%< )))!(  *0! 4( ) (
!(%)/.)*% */ ) ( *+)*% /* ) ( *0)*% */  .*%/0.) % ) ( .( */ )(*16
4(.( */ ) ( %*%(.*<%)*% */ ) ( )(*) <*+   +)$ )* ) ( .*%/0.)6
!(%)/.)*% */ ) ( *+)*% /* ) ( *0)*% */ .   .*%/0.) @00 4( ().)(!
*%() (0(6  +*40(1*0,%< )))!( ) )  +*%) .% 4( ((. (! !( )* ) (
/1%< */ ) ( +*)(%)0 *0)*% * %)%.(L %)(! */ .*%.(%))%< *% %!
(+()%<) (!().)*%*/) ()(*)%.!(%).  *@1%$!() (.(!
*+(!.)*%*/@ (%6@ ((%! *@%*) ()(*).).% ++(%6) (+%)1(!
.%1+0$) (+*)(%)0.(*/)(*)%.!(%)640!.*%).),(*+)*%/*) (
*0)*%%!(,0)() ((0)(%),(*0)*%
%) (+%)1(!6) ((*/0%<<() (/()() )(+((%))+*40(1
*0,%<)))!()) +*%)6) (A()*%()* *@) (+%)1(!.%(/0(.)
 ??
) ( .*%).),( +(.) */ .*%/0.) ) *<  ) /1%< % *!( )* %@( ) 




<*+ %! *<%D)*% *%/0.) .% %.(( <*+ .* (*% %! )) %!
0(! )* 1*( (//(.),( *<%D)*%0 +(/*1%.( *%/0.) % <*+ ())%<6
@ (% +*+(0$1%<(!6 .% 0(! )* %.((!1*),)*% %! +*!.),)$ 
@(00  )* 4())( +(*%0 !K)1(%) */ <*+ 1(14( *%/0.) .%  ,(
%)(<)%< (//(.) *% )( 4()@((% +)( ) .% )10)( ) ( (.  /* %(@
/.)%!*0)*% %.(( ) (.*%/0.)%<+)(=(%(<$ )*+(/*1 ) ( )#
(A(!4$) (*<%D)*%%!!(/(1*((*.*%/0.)'>5576+59-

+*40(1*0,%<)))!(%) (+%)1(!L) ((*/0%<<(.%)<()) (
(!.)*% */ .*%/0.)6 @ .  1(% +*,!%<  .0( %!()%!%< 4*) 00
!1(%*% */  .*%/0.) )6 ) ( 14<)( % ) ( .*%/0.)  *0! 4( ,*!(!
1%<.%.*%!() ((!.)*%*/(1*)*%0)(%*%%)(*)(,(%)6)(*)6
0(!$ )(*D( +(*+0( ) *<  ) ( ( */ ,*0(%.(6 @ .  .% 0(! )* (1*)*%0
!+)*% %*.()( (((1*)*%0!+)*%1$ %.0!(/(64(@0!(1(%)6
.*)$6 %E()$ %! %<(  ((/*(6 /)( )(*) %.!(%)6 ) ( +%)1(! .%
<,( 1(<( )* !(.(( ) ( +(( */ ) ( ,*0(%.( ) ) @ /.(! 4$ +(*+0(
) *< ).*%).),(/1%<*(E1+0(6) ($.%(/%/*1%<%.*1+0()(
%/*1)*%4*))(*)(,(%)4(.() (1(*/%/*1)*%.%0(!)**) (
+*40(1. .*%/0.)4()@((%) (!//((%)+)*/*.()$*4()@((%) (%)
*/<*,(%1(%)(%.(6. *) ).()(!4$)(*).%4()(%<) (%(!4$) (
+%)1(!!()*)1(*/%/*1)*%(0)6*.0%().%+(+())(
) ( !().),( 1%<(1(%) */ .*%/0.) 4()@((% ) ( +) */  *.()$ %! %
%@%)(!U!*1%*(//(.)V.*0!(0)
%*) (.*%(A(%.(*/,*0(%.(+40.*,((.)*%+%%%<*)*/.*%)*0
 ( +%) 1(!  ,(  ,)0 *0( 4(.( ) .*,(<( */ )(*) %.!(%) .%
)(%<) (%) (*,((.)*% .(,0!4*) /*) (+40.%!)(*)!()*
) ((*/0%<<(%) (+%)1(!6).%1*),)(*1()(*)*<%D)*%%
) ( .)*% * ) .% +(! +40. /(  * (E1+0(6 +(*+0(1$ /((0 ) (1(0,(
*40<(!)*. %<() (!0$0,(L) ($.%A)<*%<)*.*@!(!+0.(6@ . .%4(
 ?P
+(.(,(!) ()<()*/) (+*)(%)0)(*).)*% .%4(0*+(.(,(!%!
%)(+()(!..(/*)(*)<*+@ *1)*. (,(*.0. %<() *< 
,*0(%)1(%(%.(6) (+%)1(!.%1)*(!.() (!().),((+((%))*%
*/ .*%/0.) ) *<   +%< %! *(%)%< ) ( +(.(+)*% %! %!()%!%< */
+(*+0(4$(/%%</*1) (1(*/%/*1)*%6*,(<(%(0D)*%6.*%/<%<
.(%*4*)) ((*%*/) ((,(%)6).).*/)(*)6*+*40(/)()).#6
%!  ,%<  .0(.) ( */ 0%<<( 00 */ ) (( /.)* .% +(,(%) (1*)*%0
)(%*%%*.()$6@ . .*0!0(!)**,(<(%(0D)*%4*)) ((,(%)
% 11$6  +*40(1*0,%< )))!( .*1+*( */ +*40(1 (.*<%)*%6
(1(%) */  +*40(1= **) .( %! 1%<(1(%) */ //(.)C(1*)*% % 
.*%).),(/ *%+*40(1*0,%<)))!(.%1/*.*%/0.)(!.)*%6@ . 
@00%.0!(,*!%.(*/14<)(4*).*%/0.))*!(.(() (+(.(+)*%*/#
'(1*)*%0)(%*%-6) .%4(%*4).0(/*+*40(1*0,%<)))!(6%.(%
%(1*)*%00$ )(%(.*%/0.)6 ) !//.0) )*(.  /*0)(%),( )* )%/*1) (
!().),(+(.)*/.*%/0.)%)*.*%).),(*%(
/5/5'5%)#'%+ '# %"#	#!$ )($%")% -**%('&)
000*4*'7887-)!() (*0(*/) (1(!%(.*%.0)*%+*.(% (
).0( U ( (! %! (.*%.0)*% % (%)0 1(.V 
 ( 1+0( ) )
(.*%.0)*%1*!(0%!+(.()()(%(<0(.)) (1(!%.)*%+*).*%/0.)
))*% 
 ( !(%)/( )@* (*% /* ) ( <%*%.( */ ) ( 1(!= *0( % +*)
.*%/0.)(%,*%1(%)6@ . ( ) (!*+)*%*/ ) ( (.*%.0)*%.*%.(+) %(%)0
1(.6%!) (.*%.(+)*/*4K(.),)$%!!+0*1.$'000*4*67887-000*4*
'7887- (1+ D( ) ) % ) ( +*).*%/0.) (%,*%1(%)6 1%)(%%.( */ %(@
%)))*%6!(%))(6%!(0)*% +(((%)0%*!()*.*%).)%@(%(
*/%(@..1)%.(4()@((%/*1((%(1(000*4*'7887-.01) )1(!
*%(*/ ) ( %)))*% ) )  *0!4( (%(@(!!( )* ) (%(@.0)(4(.(*/ ) (
!%<(*/.*%/0.).*%)%)*%!%<+*).*%/0.)..1)%.(
 ()(() )) (
1(! ) (40)$)*+(,(%)) ((1+)*%*/.*%/0.)%+*).*%/0.)))*%

 ( !(%)/(!((.0)*%*(%)(!.*,(<( '-*%(*/ ) (@$ )*+*1*)(
+(.('000*4*67887-
000*4*'7887-+*%)*)) )!((.0)*%*(%)(!.*,(<(.%.*%)4)(
)* ) ( ()40 1(%) */ (.*%.0)*% ) *<  (1+ D%< .*11*% %)(() %!
 ?9
,0(6 %! %!(0$%< +*),( (1*)*% %! (+(.)6 @ .  .% 1%)% (1+) $
4()@((% /*1( (%(1( %! )(%<) (% .,0 *.()$ ) *<  %!.)%< +00)$ */
%)(()6 !(%))(%! %)))*%6@ . @00 /.0))( )**,(.*1()((*)$+(%!
+(K!.(
 ((E+(( ) )1(!(.*%,()(! %)*1(!)*6@ . +) @$
/* .**+(),( %)),( 4()@((% /*1( (%(1( 
 ( +*,!( )  !( !( )* %
%)((.)*%4()@((%(.*%).)*%%!) (1(!6@ . 

'U)*.*%.()
* )* <((6 )* 40!  .*%(% ) ) )/( ) ( !//((%) %)(() <*+V-
'000*4*67887-
*(*,(6 000*4* '7887- (E1%( ) (( (.*%.0)*% 1*!(0 4*) ) (
1(!= *0( % ) ( +*).*%/0.) (%,*%1(%)  (  *%!)*% (.*%.0)*%
*!(06) (*).*%/0.)(.*%).)*%*!(06%!) (.)*%!++*. (*!(0
 ( %(.()$ */ ) ( 1(!= *0( % ) (  *%!)*% (.*%.0)*% *!(0 
%!(0%(!4$) ((!(<0(.)
$%!*1( 1*!(0%!.)() (%(.()$/*) (
(.*%.0)*%*/ %)))*% .  ) (1(!6 +*0.(*+)*/  <*,(%1(%)6 %!
 < 0< )) )) (1(!%%)))*% *0!0*.$) +(.)) *< +(./.
)%%< *% <%%< +*+(1(%%< )* ) ( 4K(.) */ ,*0(%.(C.*%/*%))*% %!
+(.(C(.*%.0)*%.)*%'000*4*67887- ((.*%!1*!(0) (*)*%/0.)
(.*%).)*%6@ . !(+(%!(%)*%) ((.((<0(.)
$%!*1(..*!%<)*) 
1*!(06 ) ( 1(! .*,(<( +) (1+  *% ,*0(%.( %! !().),( (.0)*% */
.*%/0.) ))*% 1*( ) % +*).*%/0.) ))*% 000*4* '7887- ++*) ) (
!() )) (1(!.*,(<(%.((,*0(%.((.0)(G*#1D'>555-6.!
'>55?-600('>5R7-%!)%'788?-.01
 ( ) !*%(  ) (.)*%!++*. (*!(06@ .  1+0( ) (1!!0(
%! < **) 0(!(= '4%(6 1(!6 .*11%)$ 0(!( %! ().- 40)$ )*
)%/*1 !().),( 1%<(1(%) */ .*%/0.) %)* .*%).),( *%( ) *<  ) (
!+))*%*/(.(0!%<1(*!(0'000*4*67887-	,(%) *< 6000*4*
'7887- < 0< )) (+*),(.*%)4)*%*/) (1(!@ (%).(1(!)**0(
%+*).*%/0.)))*%6)%'788?-(1+ D() )%)(*)(,(%)) (1(!
 *0! %*) )$ )* *0,( +*40(1 4(.( ) ($ .% %%)(%)*%00$ .*%)4)( )* ) (
+*+<%!*/)(*)

 % '7887- /*.( *% ) ( 1(!= *0( % +(.(1#%<6 %! (+(.00$
)%/*1)*%*/ ) ( %).)40( )$+(*/ .*%/0.) ) ) ( )*.00$ %!.0)00$
 ?S
!((+**)(!( .01 ) ) (.*%.0)*%  %*) ) ( *%0$@$ /* .*%/0.) (*0)*%
%!!!) ))1$%*)4(0*!((!(+(.00$%) (%).)40()$+(*/.*%/0.)
  (0) */ )  /.)6 *1( .*%/0.) (*0)*% ))(1+) (0) @)  . */
(E+(.))*% % 1%$ ( */ *.()$ %! ) ( 1(!  %!.)(!  *%( */ ) (
%)))*%6 @ .   ,(  ..0 *0( % (.*%.0)*%6 .*%/0.) 1%<(1(%)6 %!
+(.(1#%< +*.(( '
 %6 7887- 
 % '7887- !//((%))( 4()@((% .*%/0.)
(*0)*%6 1%<(1(%)6 %! )%/*1)*% ( 1+0( ) ) % .*%/0.) (*0)*%6
) ((  ) ( +(.(+)*% ) ) ) ((   +*40)$ %! %(.()$ )* *0,(  .*%/0.)
) *<  ) ( !(%)/.)*% */ ) (0 *.( % ) ( *) (  %!6 % .*%/0.)
1%<(1(%)6 ))(1+) ( )*@! +(*+0(@ * ( %,*0,(! %  .*%/0.) % *!( )*
!(.) * .*%)*0 ) (1  ( 1 % .*%/0.) 1%<(1(%) !(+(%! *% (!.%< *
.*%)*00%< ) ( %)40)$ */  .*%/0.) 
 % '7887- (E+(( ) ) % .*%/0.)
)%/*1)*%) (*0(1%*))*(01%)('.*%/0.)(*0)*%-*.*%)%'.*%/0.)
1%<(1(%)-.*%/0.)()(() )%.*%/0.))%/*1)*%61)*)%/*1




 %'7887-(1+ D() )%.*%/0.))%/*1)*%6) (1(! ,(,)0
*0(4(.() ($.%)%/*1%(<),(1<(%!+(.(+)*%%)*+*),(*%(%!
0)0$ ) .% ()40   1)0 %!()%!%< 4()@((% !,(( % !!)*%6  (
.01 ) ) ) (1(! .%.*(.) ) (1)#(%+(.(+)*%%! %)(+())*% '
 %6
7887-(K)/() .*%.(+)!()*1(!=*0(%*.0).)((%!.)() )
) (1(!  % %)))*%0D(! +) */ .0)(6  .! '>55?- %!)% '788?-
++*)6%!) ($ ,() (.+40)$)* +(%!!(.)+40.*+%*%'
 %67887-
.0 '788P-@ * + 0**+ $+*/(*..(%))( ) )1(!.%.)
% 0)(%),( . %%(0 /* %(<*))*% % .*%/0.) / !,(( !* %*) %(<*))((
+*%)*)) )) (1(!.%1%)%%(/**++*%(%))*. (.#) ((.)*%6)*
#%*@(. *) (=!(1%!1)00$6%!)*%/*1+40./*+.*1%<(,(%)6@ . 
.% +(,(%) ) ( 11(!)( *)4(# */ ,*0(%) .*%/*%))*% %! %))( .*%/0.)
(*0)*% '.06 788P- %   ).0(6 .0 '788P- .*1+( 1()*%$1. %!
1()+ *.0(0)*%@ . !(,(/*1B.*11%.),(.)=<1(%)4(!
*% ) ( *0( */ ) ( %)((.)*% 4()@((% 1()*%$1$ %! 1()+ * % .*%/0.)
 ?Q
1%<(1(%)()()*!!( *@) (1(!.%.*1+0()() (/%.)*%*/) (()@*
.*11%.),(.)%.*%/0.)1%<(1(%)'.06788P-
.0 '788P-!(/%(1()+ * )$+(*/%<1(%)6@ . .(@0#(
+(.). +*+<%!(/1(1()+ *.0.*%.(+)$)(1.6).)(!6
%!+*!.),(6@ . *<%D( ) (,(@(= ) *< )* +((. ( ) *< %< ) (
(E+((%.(%!.*%.(+)0D)*%*/(,(%) '.06788P-(.01 ) )<1(%)
.%4((!)**0/*@<%<@*%))%<.*%/0.)6%! (%.(1()+ *(E)
4()@((% @C.*%/0.) %! <1(%) '.06 788P- ) )  +*%)6 ))( '>5RR- @ *
((. ( /* !(/(%( +*0.$ %! ))(<$ ( % 1+*)%) ( /*  +*40(
1()+ *4()@((%@%! )(*1(.01 ) ) ) (()40 1(%)*/ 10)$
4()@((%@ %! )(*1 !()(1%( ) ( @$ )* !(0 @)  )(*16 @ .  .%%*)
%.0!( %(<*))*% %! .*1+*1( '))(6 >5RR- .0 '788P- !//((%))(
1()+ *%!1()*%$1$!()*10)$%!(0),)$(1#(*)) )%1()+ *
) (( ( 10)( 4()@((% .*%.(+)*% 4) ) (( 10)( !* %*) %(.())( 
!(.) .*%%(.)*% 4()@((% ) (1 % ) ( *) (  %!6 % 1()*%$1$ ) (( ( .0*(
.*%%(.)*%4()@((%) (.*%.(+)*%6@ . 1(%) )) ((%((!/*!(.)0%#%
11$6 1()+ * %.0!( 10)$ %! !)%.( @ 0( 1()*%$1$ .*1+*( */
+*E1)$%!!//((%.('.06788P-
%) (4*/) ((.*%.(+)*%6.0'788P-(04*)(*1(!.*%*%
) (*0(*/) (1(!%.*%/0.)((1+ D() )!(01(!)# +(!)*
%/*1) (+40.4)%*))*/*1) (*+%*%*@(,(6 (1+0() )) (%.0*%
*/K*%0)=4(6!(6+(.(+)*%%!%)(+())*%(%(,)40(@ 0((!)%<
%! (0(.)%< %/*1)*% '.06 788P-6  G*#1D '>555-6 .! '>55?-6 %!
)% '788?- )*.  +*% ( *++*(00(= '>5R7- %! G*#1D= !(6 @ . 
!(1*%))() )%.((!+40.)$*/%/*1)*%6.%(,() (+*+<%!)1*/
)(*)) *< .()%</(%!. *(++*))%='788?-.01) )0.#
*/%/*1)*%.%0(!)*1%!()%!%<6@ . .%.(+(.0)*%%!(0)
@) .*%/*%%!. *'.06788P-
((.  */ % ) '>55>- 'G(,%  % ) )!( ) ( 1(! %!
.*11%.)*%-.)(<*D() (1(!=*0(%)(*1%!()@*.1+6@ . (
.0+40( %! ,0%(40( 1(! ( !(%)/( ) ( .0+40( 1(! %!( @(%(6
.*%)<*%6%!%)(/((%.( $+*) (( <*+++*)) )) (1(!.%0(!)*
 ?R
* ) .% (.0)( )(*1 ) *<  (E)(%,( .*,(<( */ )(*) (,(%)6@ .  .%
(,( ) ( +*+<%!) 1 */ )(*)   (E)(%,(1(! .*,(<( .% 4( 0*
+*1*)(! 4$ (+())*% %! 1))*% )  ++*)(! ) )   (0) */ % (E)(%,(
.*,(<(*/)(*)(,(%)6@(%(1%)%(!6@ . .%)<<(10,*0(%)
.)*%'% )6>55>-6G*#1D%!.)(%)(/((%.(@) +*0.(*+()*%*
<*,(%1(%)+*0.( !(1*%))(!*%(*/ ) ((0)*/.0+40(1(!)0$6 %
.*%)<*% $+*) (6 ) ( (*% /* ) (1(!= .0+40)$  (E+0%(!..*!%< )*
) ( 4%!@<*% (//(.) * (+!(1. !(( 0#( 10 )  <(! ) ) ) ( 1(!
.*,(<(0(!)*!+(0*/)(*1'% )6>55>-




(01%)%< ) ( .*%)4)*% */ ) (1(! % )(*1 
. *0 * ) (1(! (E+()
@ * ++*) ) ( .0+40( 1(! 1*!(0 .00 /* (<0)*% % ) ( 1(! % *!( )*
+(,(%)  .0 0%# 4()@((% ) (1(! %! )(*1*%() (0(6 )  (0)@) 
)@*!0(114(.(*/) (.$.0(*/.*,(<(%!.*%)*0%) (.$.0(*/.*,(<(6)
 ++*)(! ) ) ) ( 1(! .*,(<( */ )(*1 0(! )* 1*( )(*16 @ . 
+*!.(1*(1(!.*,(<( ((.*%!!0(11[.$.0(*/.*%)*0(+((%)) )
.*%)*0 .% 0* 0(! )* 1*( )(* 4(.( )  .01(! ) ) .(%* + */ 1(!
.*,(<(!1<() (.(!40)$*/) (<*,(%1(%)%!C*) (1(!'% )6>55>-
 (,0%(40(1(!1*!(0 (1+ D( ) ) %)(,(%)*% %*)  *0)*%%!*//(
) )) (1(!.%(0/01)).*,(<(*%)(*1*@(,(6) /.)0*.()()
*@%!0(116@ . !(1*%))() (+*40)$/*%(//.(%.$%(0/01)%<*/) (
1(! ) ) .% +  )(*) )* (.  /* *) ( ,0%(40( *+)*% U% ) (
%/).)(*/04(0*.()(. (0(.).0%!@)($)(1V'% )6>55>6
+>7S-  ((/*(6 ) (1(!  % %)))*%  %*) ) ( *0(@(+*% */ )(*) /*
) (+*+<%!4$!((!
..*!%< )* ) ( +*).*%/0.) (%,*%1(%) )!(6 ) ( 1(! .% .$
.*%).),( *0( % ) ( !().),(0$ 1%<(! .*%/0.) .   )(*1 
. *0
++*)) (!() )) (1(!.%.*%)4)()*) ((.*%.0)*%+*.(() *< )
!((.0)*% *(%)(! .*,(<( 4(.( )   ) ( 40)$ )*1%)%6 %! *(%) ) (
<*+ .*%.*%( ) *<  ) %/*1)*%<,%< ).)( * (E1+0(6 ) 
 ?5
+*+*(!) )/) (1(!=+(/((%.(*/(+((%)%<,*0(%.((+0.(!4$) (+*)
.*%/0.) ))*%6 ) (% ) ( 1(! .%  ,( ) ( 40)$ )* %)(/(( % !().),(0$
1%<(! .*%/0.) ) *<  ) 1(!)%<6 %(<*))%< * (.*%.0%< *0( *@(,(6
) ((%*) (<*+*/. *0%) (+*).*%/0.)(%,*%1(%))!(6@ *++*)
) (%*%%)(/((%.(*/ ) (1(! %!().),(0$1%<(! .*%/0.) ($ .01 ) )
) (1(! *0!%*))$)**0,(+*40(14(.().%.*%)4)(%%)(%)*%00$)*
)(*)=+*+<%!
%*) ( +*%) ) )  (1+ D(! 4$ ) ( +*).*%/0.) (%,*%1(%) )!( 
4(! *% ) (1(!= %/*1)*%<,%< !(%)$%( <*+ */ . *0 ++*) ) (
!( ) ) / ) (( 1*( +40.)$ */ )(*) (,(%)6 ) (% ) ( +*+<%!) 1 */
)(*).%4((,(!*%)$)*) !(6*1(. *0.01) )/) (1(!!*
%*) +40.D( )(*) (,(%)6 ) (% !( )* ) ( 0.# */ %/*1)*%61%!()%!%<
.%*..6@ . .%(0)@) +(.0)*%%!) (%.*%/*%%!. * ((/*(6
) ($ ++*) ) ( !( ) ) ) ( 1(!  *0!  ,( % (E)(%,( .*,(<( */ )(*)
(,(%)%*!()*1%)%) (+40.@(%(4*)) ((%.!(%)
 ( <(%(0 (%( % ) ( 0)()( (,(@ */ ) ( +*).*%/0.) (%,*%1(%)
)!(4(!*%) (!(/%)*%*/) (1(!%%)))*%0D(!+)*/*.()$
*1) +(.)*/) (1(!6*1(. *0++*)) (!() )) (1(!.% ,(
1(!)%< * %(<*))%< *0( % ) (1%<(1(%) */ ) ( !().),( .*%/0.) 4()@((%
) ( !,((  ($ (1+ D( ) ( +*40)$ /* )  .( !( )* ) ( 1(!=
.+40)$ )* 1%)% %! *(%) ) ( +40.= +(.(+)*% $ +*)*%6 !( )* ) (
1+)*% 4*) ) (1(!= *0( % ) ( +*).*%/0.) (%,*%1(%) )!(6 !//(
) *<  (. %< /*  +*40(1*0,%< )))!( % ) ( 1(! (+((%))*% */
.*%/0.)@00(E+0*() (1(!=)))!()*@!)(*1%!@00(+(.00$0**#
/*@ () (*%*)+*40(1*0,%<)))!(%) (1(!.*,(<(*/)(*1(E)
 ( !//((%.( */ )  )!$ !(+(%! *% ) ( (.  /* ) ( .)*%6 @ .  ( ) (
/1%<6*/) (1(!%) (.*,(<(*/)(*)(,(%)) () %(1+ D%<*%
) (+*)*%*/) (+%)1(!%) ((+((%))*%*/)(*)%.!(%)1*%)*/
) (%(@.*,(<(4*))(*1%*)) (*0(1 ((. /*) ((+((%))*%
@$*/) (+%)1(!!()*+*40(1*0,%<!(/%)*%) (4 ,(!(/%(!
+*40(1*0,%< )))!( % ) ( +%) 1(!  ) ( )))!(6 @ .  )<() ) (
 P8
1%<(1(%)6 )%/*1)*% %! +(,(%)*% */  .*%/0.) ) *<  (1(%) */ ) (
+*40(1=**).(%!1%<(1(%)*///(.)C(1*)*%.*%).),(0$
 )!$.*%)4)()*) 0)()(@) +*40(1*0,%<!(/%)*%6@ . 
.% 4( !*+)(! 4$ ) ( +%) 1(! % ) ( (+((%))*% */ )(*) (,(%) 	,($
.*%/0.)   !//((%) +(.) %! ) ( )()1(%) @$ ,$ !( )* ) ( +(./.
!$%1.  *) ( !().),(0$ 1%<(! .*%/0.)6 )(*1   ) +).0
!$%1.6@ . .()() (%(.()$/*!//((%)#%!*/)()1(%) (+%)1(!
.%+*,!(%*+)*%/* %!0%< )(*1) *<  ).)*%@ . (.(!*)
) *< ) (/1%<*) +(.0.(6) ((. /*+*40(1*0,%<)))!(%
) (1(!.*,(<(*/)(*)(,(%)+*,!() (+*40)$/*) (1(!)*.$*)
.*%)*01(. %1*0(%)(*1) +*40(1*0,%<)))!(6) (+%)1(!
.%1%<(6 )%/*1* +(,(%) ) ( %(<),( (//(.) */ )(*) (,(%)  (. 
!(,(%*)*%0$/*1) ().)0+(.)*/) (1(!4)0*).)*%6@ . (
)/1%<) )!()(1%())))!(%!!)*%6,)*%%) (1(!=)))!(
!( )* !//((%) !(*0*<( ( )#(% %)* .*%!()*% % )  @$6  *@ !//((%)
!(*0*<(//(.)) ()))!(*/) (1(!%) (1((,(%)6@ . )(*16@004(





1(! ) )  <,(%  %(@ % ) ( +*.( */ %/*1)*%<,%<6 ) ( +%) 1(!
.*11%.)(@) ) (+40.) *< )/1%<*/%(@ +*.(%!.)( *@
) (1(!(0%<<(@ 0() <,%<%/*1)*%G)D'@ *((. (/*%*%
,*0(%) .*%/0.) (*0)*% %! .*11%.)*% 1() *!- %! @$( '@ * )!(
.*11%.)*%%!.*%/0.)1%<(1(%)-(1+ D() )0%<<()**0) )(!
4$ +(*+0( % *!( )*  ( %! (+((%) ) ( (E+((%.( )* (.  *) ( 'G)D %!
@$(6>557- ($))( ) ) ) ((*/ 0%<<(U@$*/ .*11%.)%< $*
1*!(06 * (+((%))*%6 */ ) (@*0!  $*,(@ )6 )* %*) (V 'G)D %!@$(6
>5576+>>- (+%)1(!(+((%)) (%/*1)*%) *< )/1%<%!) ((
*/ 0%<<( % ) ( +%) 1(! !(,( /*1 ) ( (E+((%.(6 +(+(.),(6
%!()%!%< %! 4( */ ) ( (+*)(  ((/*(6 0* % ) ( 1(! ) ((  ) (
 P>
(+((%))*% */ ) ( %/*1)*% % ) ( /*1 */ %(@ *% ) ( 4 */ ) ( (+*)(=
+(+(.),(*@(,(6) !*(%*)1(%) ))%*)+*40()*<()+(%/*1)*%
/*1) (+%)1(!) *< (E.0!%<) (+(+(.),(*/) ((+*)( (1+*)%)
+*%)  ((  4*) ) (1(!= +*)*% (1(!  ,( ) ( .+40)$ )*  +( %!
*(%) ) ( +(+(.),( */ +40. ) *<  ) ( %/*1)*%<,%< 40)$ %! !%<
) ($.*%,($ %/*1)*%6) ) ( 1( )1( ) ($ .*11%.)(@)  ) (+40. ) *< 
) (@$*/1*!(0%<%! (+((%))*% % ) ( /1%<) ) +*%)6 % ) (+%)
1(!6 @ .  .*11%.)( @)  +40. ) *<  ) ( /1%<6  +*40(1*0,%<
)))!(.%4(((. (!
 *40(1*0,%< )))!( % ) ( +%) 1(! .% /.0))( .*11%.)*% %
*.()(4(.() (1(!*%(*/) (%)))*%*/*.()( ) (40)$)*(. 
,*+)*/*.()$(/*() ((1+ *%+*40(+*40(1*0,%<)))!(*/
) (+%)1(!6) (%((!/*+*40(1*0,%<+*.( *0!4(!!((!G)D%!
@$( !(%)/$ (,(% )(+ /*  +*40(1*0,%< +*.( (( (,(% )(+ .% 4(
%!( )@*<*+ ( /)<*+ 4*)!!(%< ) (+*40(1)* ,(..(+)40(
*0)*%   <*+ %.0!( ) ( !(/%)*% */  +*40(16 !(%)/$%< *+)*% /*
*0)*%6 (,0)%< ) (1 %! !(.!%< *% % ..(+)40( *0)*% 4$ ) ( !,((
'G)D%!@$(6>557- ((.*%!<*+ 4*) ) (++0.40)$*/ ) (..(+)(!
*0)*%)*(. .*%/0.)(*0)*% (((!(,(0*+%<%.)*%+0%)*++0$) (
*0)*%6 (,0)%< ) ( (0) */ *0)*%6 %! )0#%< 4*) ) ( (E+((%.( */ ) (
+*40(1*0,%<+*.('G)D%!@$(6>557-
 % ) ( .(*/ )(*16 ++0$%< ) (( )(+ )* ) (1(! /1%< .%%*)4(
+*40( !( )* ) ( %*%(.*<%)*% */ )(*)   +)$ )* ) ( .*%/0.) *@(,(6
) ((  ) ( +*40)$ ) ) ) ( 1(! .% %%)(%)*%00$ .*%,($ ) ( 1(<( */
)(*)6@ . @00 (0)@)  ) ( +40.D%<*/ )(*)= +*+<%! 4(.( ) (
1(!(+(.00$/*.(*%) (,*0(%)(,(%)) ).()(0**+ *0(%) ().)(*/
) (1(! 0**+ *0(*..!()*) ()(*)=))(<$6@ . 1)).)%<) (
))(%)*%*/) (*) () *< ) ((*/,*0(%.(6@ . @000(!)*4(@0!(1(%)%!
. * ) )  +*%)6 ) ( 1(!= +(/((%.( /* ) ( ,*0(%) (,(%) .*1+0( @) 
)(*)=))(<( ((/*(6) ((%((!/*%*) (*+)*%6@ . @00+(,(%)) (
(*/) (1(!)**04$)(*) (1(!.% ,(+*40(1*0,%<)))!(
 P7
4) ) ((  %((! /* !+))*% */ ) ( +*40(1*0,%< ++*.  ..*!%< )* ) (
1(!=).)(%!) ((0)*%4()@((%) (1(!%!)(*1
%(*/) (1+*)%)+(.)%) (!()(1%)*%*/+*40(1*0,%<)))!(
% ) ( 1(! !(+(%! *% ) ( ,0( 0( %!.)( @ ) #%! */ 1(%%< (
)). (! )* ) ( *)!( (,(%) 4$ *.()(%*6%) ( %! 
100 ))( ) ) U00
%!,!04( ,(%..*!%.(@) ()*/,0(6@ () () (( ,(4((%) *< )
*)%!1!((E+0.)*%*)V '>5586+P- %*) (@*!6(,($*.()$ .*%).) )
(0)$..*!%<)*)*.0,0( ((/*(6) (1(!%%)))*%0D(!+)*/
*.()$0*(+((%)) (,0(*/)*.()$(,() (0(6(,(%%) (1(*.()$
) ((.%4(,$%<(0(1(%)) ) ,(*++*%<4(0(/)) +*%)6 ) (1(!.%
 ,(  +*40(1*0,%< )))!( ) *<  !!(%< ) ( !//((%.( @) % *.()(

*1()1(6) ((.%4() (%(.()$)*!(%)/$%!%)*!.() (!//((%.(4(.(
%!,!0.%+(.(,(!,(<(%.() ()(%%<(%.(6) (1(!6@ .  ,() (
.+40)$)* +(%!*(%)) (+(.(+)*%*/+40.6.%(+((%)) (!//((%.(%
) (*.()(%) @$6) *< ) ((+((%))*%*/) (!//((%.(@) %*.()(6
) (1(!.% ,(+*40(1*0,%<)))!( %!!)*%6 (0)*/ )+*40(1
*0,%<)))!(6).%0*@*#.*%/0.)+(,(%),(1(. %1
Y$$%(% '>55>- @ * ((. ( (.0)*% .*%)*06 %(<*))*%6 1(!)*%6
/.0))*%6 .*%(% 40!%<6 %! .*%/0.) )%/*1)*% (1+ D( ) ) *.()(
( .*1+*(!*/*!(6@ . ( ()+ )* *0! ) ( %!,!0 )*<() (%!+*)(.)
) (< )(++*)) (!() )*.0*!((+*%()*,*0(%.(L *@(,() 
)(%!(%.$ 0(! )* *) ( 0)(%),( +) /*1 ) ( ( */ ,*0(%.( .   +*40(1
*0,%< 'Y$$%(%6 >55>- % ) ( 1(!6 0)(%),( *+)*% )* ) ( !().),(0$
1%<(! .*%/0.) .% 4( .()(! ) *<  ) ( +*),( ( */ .*11%.)*% ) .%
 ,(.*%).),(.*11%.)*%#004$%.0!%<+*40(1*0,%<)))!(*#
'>558- @ * )!( !(.*%1#%< %! +*40(1*0,%< ))( ) ) U+**
.*11%.)*% 0(! )* 4( )* *0)*%6 @ 0( <**! .*11%.)*% #00 (
)*%< .)0$) /* +*40(1*0,%<V '*#6 >5586 +7>- 1%< !()(1%( ) (
.*11%.)*%)$0(*/) (+%)1(!6%!(/0(.))+*40(1*0,%<)))!(%) (
.(*/)(*16) (+%)1(!=+*40(1*0,%<)))!(.%)<()) (+(,(%)*%*/
. * %! /(   .% 4( . (,(! 4$ (0$%< %/*1)*% 4*) ) ( (,(%) %!
)$%<)*+(,(%)) (1%!()%!%<) ).%(0)@) .*%/*%%!) (+(!*/
 P?
) ( /( 	+(.00$6 % ) ( .( */ )(*16 +*40(1  *0! 4( !(/%(! +*+(0$
4(.()(*1).)00$1)*.()(+%.%!/((%.(6/) (1(!0.#
+*+(!(/%)*%*/!(,(0*+1(%) % *.()$6 ) (%!( )* ) (1%!()%!%<6 ) ($
.%0*.*%)4)()*) (+(!*//(
)0$6 ) (1(!.% ,(+*40(1*0,%<)))!( ) *<  %)(.)%<@) 
) ( *.()$ ) .% @*#  % (% ) ) .*00(.) ) ( !//((%) %)(.)*% /*1 ) (
,*(0(1(%)*/*.()(6%!(+((%)) (1%)/1%<*(E1+0(6)(*1
%.(() (<*+.*%.*%(%) (*.()(!()*) (*)!((%(1$
*1()1(6
) <*+.*%.*%( .% (0) % )(!@) % ) ( *.()(* (E1+0(6 *1(
+)*/) (*.()(.%..(%*) (+)/*) (*..(%.(*/,*0(%.( ((#%!
*/+*40)((+*%()*(%!@) . *6%1*/) ()(*)(%.(6)) +*%)6
) (1(!.%!(.(() ()(%*%%) (*.()$) *< )+*40(1*0,%<)))!(
$,)(*/).*11%.),(40)$6).% (0+,*+)*/*.()()*%)(.)
@) (. *) (
 (%) (+(,*)!((((!6)*4(,(!) )*1(. *0%!) (
1(!(E+()%) (1(!%!)(*1%!+*).*%/0.)(%,*%1(%))!(++*)
) (!() )) (1(!.*,(<(*/) ()(*)(,(%).%(,() (+*+<%!)1
*/ )(*) !( )* )@* !1(%*%0 (*%  ( /) !1(%*% !(0 @)  ) (
(.0)*%*/,*0(%.( ) <(! ) )1(! %)(%)*%00$*%%)(%)*%00$ )%1)
)(*)=1(<( () ( )* ) ( ++*)( * *++*%(%)  (0)6 )  /.) .%
)<<()(*)(,(%)4(.(() ()(%.*<(++*)(*/)(*)*+*,*#(
) *++*%(%) ( (.*%!!1(%*% !(0@)  +40.*+%*% 
*1( . *0 .01
) )) (1(!.*,(<(*/)(*)(,(%).%0(!)* $)(6+%.6<(%.$6/(%!
. *4(.()(*)=.)*%.*%)))(+*+<%!4$!((!%!) (1(!) ()**0
/* ) (!+(*%*/ ) ((,*0(%).)*%) *< ).*,(<(%*) (+(.)*/ ) 
.((E+0%(!!()*+40.$1+) $)(04*)(!) )) (1(!.%4(.*1(
4!<( 4()@((% +40. %! )(*) %! @ (% +40.  ,( ..( )* %!()%! ) (
%!(0$%<(*%*/)(*)) (%) ($.%/((0$1+) $)*@!) (1
*%)$)*) ((.*%.(+)6*1(. *0%!) (1(!(E+()(1+ D() (
1(! .*,(<( %/*1 ) ( +40. %! ( @(%( 4*) )(*16 @ .  .%
+(,(%)%$1%!()%!%< ((/*(6) ($++*)) (!() ).*%/*%.%4(
,*!(!%!+*40(. *.%4(+(,(%)(!%) @$6)(*).%%*)(. ) (
 PP
16 @ .  ( ) ( .()*% */ . *6 +40. %()6 %! ))A* . %<( ) *< 
!(.(%<) ())*/+40.)*@!)<*,(%1(%)%!A()*%%<) (<*,(%1(%)=
40)$ /*<*,(%%.(..*!%< )* ) (<1(%)6!( )* ) (.()*%*/ ) ((%(1$
+(.(+)*% <%) )(*)6@) % *.()$6 <*+%)$@00 4( (% %.(!6 %!+40.
 *)0)$ @00 4( 1%)%(! )*@! )(*) @ .  @00 !(.(( ) ( +*40)$ */
<*,(%1(%) *++*)*%6 %! /.0))( ) ( ++0.)*% */ <*,(%1(%) %))(*)
+*0.(
%) (0)()(*/) (1(!%!)(*16) (1(!=+*)*%%)(*1
(E+0%(! 4$ !//*% %! .*%)<*% ) (*( //*% ) (*$ (E+(( ) ) /((
(E+(*%%) (1(!.%.*%)*0,*0(%.(%.() (4.1*),(4( %!) (,*0(%.(
*/ )(*) !(+(%! *% ) ( %40)$ )* (E+( %! 1+*( ) ( !( %! /((0%<
) (1*(6) ) (*$+*+*() )/) (1(!%*)) (.(*/)(*16) (%) (
1(!.*,(<(.*0!!(.(() (+*40)$*//)(,*0(%).)*% ) ++*)(!
) ) 4$ )  @$6 +40. %!()%!%< )*@! ) ( .*%(A(%.( */ ,*0(%.( .% 4(
(% %.(!%!+40./(.%4(!(.((!%) (*) ( %!6.*%)<*%) (*$)((
) ) /(( (E+(*% % ) ( 1(! .% 0(! )* ) ( +(!%< */ )(*1 ) *< 
+*,!%<0,%<+.(/*)(*)=1%+0)*%
%*) ( .)(<*D)*% % ) ( 0)()( */ ) ( 1(! %! )(*1  !( )*
.0+40(%!,0%(40(1(! ($(+00(0 )* ) (4(/*(1(%)*%(!++*. (
 ( .0+40( 1(! (E+0% ) ( *0( */ ) ( 1(! % )(*1 ) *<  @(%(6
%)(/((%.(6 %! .*%)<*% ) (04*)( ) ) ) ( 1(! .% 0(! )* 1*( )(*1
4(.() ($.%+*,*#()(*)*<%D)*%=!,((*1*),)()+)%
% !!)*%6 ) ($ .% ().) <*,(%1(%) ) *)(= %)(/((%.( <%) )(*)
<*+*%,((0$6,0%(40(1(! (1+ D( ) ) ) (1(!4(.*1(,( .0(*/
)(*)%%)(%)*%00$ ) (1+ D( ) ) ) (1(!(%*) ) ( *.(*/ )(*1
4) ) ($ .% /.0))( ) ( ..( */ ) (,() (0(6 ) <<() ) ) ) (1(! .%
()40  (0/.*%)*0 % ) ( 1(. %16 @ .  .% (,(% +*!.( .*%)(
+*+<%!4(.((0/.*%)*0@00+(,(%)) (1%+0)*%*/) (1(!
 ( 0)()( */ ) ( 1(! %! )(*1 1*)0$ /*. *% ) ( 1*%) */ ) (
%(@4*))(*1) ).%() (//(.)) (+(!*.*%)%1(%)*/)(*)(,(%)
 0)()(1#((E+0%)*%4*)) (*0(*/) (1(!%)(*1!()*) (
).)0+(.)%) (+*).*%/0.)(%,*%1(%))!(61(!=*0(%.*%/0.)(
 P9
(E)(%!(! 4$ ) ( %.0*% */ ) ( +*)*% % .*%/0.) (*0)*%6 1%<(1(%)6 %!
)%/*1)*%$) @$61(!=*0(%!().),(0$1%<(!.*%/0.))()(!
%.*%)%1L1(!=+*)*%%) ((1(<(%.(*/.*%/0.)6!%<.*%/0.)%!%
) (+*).*%/0.)(%,*%1(%)*%() (0(6+*40(1*0,%<)))!(*/) (1(!%) (
(+((%))*%*/)(*)(,(%)%*) (!1(%*%6@ . %((!)*4(((. (!%
) ( .( */ )(*16 ) (1(! .%%*) 4( 1(!)* !( )* ) ( %*%(.*<%)*% */
)(*)+)$)*) (.*%/0.)*@(,(6) (+*40)$*/) (1(!=()**0
4$*1()(*)*<%D)*%%*!()*.*%,($) (1(<(.%%*)4(%(<0(.)(!
(%.(6 ) (( .% 4( *) ( *+)*% /* ) (1(! )*  ,(  .*%).),( *0( '1(!=
.*%).),(*0(!(,(/*1) (+*40)$*/) (+*),()))!(%) (.*,(<(
*/ )(*16 @ .   !(/%(! @)   +*40(1*0,%< )))!(- %  *@ ) /1(
)(*)(,(%)
(! %(.($ %)))*%%.*14)%<@)  )(*14(.( )  ) (
+*@( )* +(%!*(%)+40.+(.(+)*%) ) +*%)6 ,%<+*40(1*0,%<
)))!(%) (/1((!4$) (1(!.%4(%0)(%),(%) (+(,(%)*%*/ ) (
!().),(0$1%<(!.*%/0.) 1+)*%1%)%) (!//((%.(*/1$)!$
/*1) (*) () )) (+%)1(!.%.$*)+*40(1*0,%<)))!(%) (
(+((%))*% */ )(*) %.!(%) *40(1*0,%< )))!(  (E1%(! % ) (
/1%<*/) (+%)1(!4$)@*1%.)(<*(6@ . (+*40(1(.*<%)*%%!
1%<(1(%)*///(.)C(1*)*%.*%).),(0$ % ) (+*40(1(.*<%)*%+)61
)* (1+ D(  *@ ) ( +%) 1(! /1( )(*) (,(%)6 @ ) #%! */ ,0( ) ($
)).  )* ) (( %.!(%) !!)*%00$6 % )  .)(<*$   (.*%! )(+ % +*40(1
(.*<%)*%6+%)1(!=(1(%)*/) (+*40(1=**).(@004((E+0*(!%
) (1%<(1(%)*///(.)C(1*)*%.)(<*$6) (((. !(+(%!*%/) (+%)1(!









  (%0$*/) (!) 4((%%!()#(%%)@*)(+L
>W%))),(%0$6%!
7W0)),(%0$
 (A%))),(+)4*)) (%)(()*/) (1(!%)(*)(,(%)%) +)6
@00 +((%) ) ( !) *%  *@ /(A(%)0$ ) (#  +%)1(! .*,((! ) ( )(*)
(,(%))  )  %0$6 !()(1%%< ) ( %)(() */ ) ( #  +%)1(! % ) (
4*14%<  %*) ) ( *0( 1 %*) ( 1 */ )  <(%(0 .*%)  )* !(%)/$ ) (
+*+0)*%*/) (%(@.*,(%<) ()%404*14%<%*!()*0$) (<*%!@*#
/*) (.*%)(%)%0$*/) (()(E)%(. */+*40(1*0,%<)))!(
%) (%(E)+)6@00!.) (%0$*/) (!)..*!%<)*) (+*40(1
*0,%<.*!(+*,!(!(0()6%) +)+*40(1*0,%<.*!((A%)/(!
%! +((%)(! % *!( )* 1(( ) ( +*40(1*0,%< )))!( */ ) ( (0(.)(!
%(@++(*@(,(6) %1(.0(+((%))*%@00%*)(1+ D(@ () (*%*)
) ( (0(.)(! %(@++( .$ *)  +*40(1*0,%< )))!( 4(.(  *@ ) ($
(+((%)) (4*14%<%*).*,((!4$) %0$ )#@004(%!()#(%%
) (A0)),(%0$*/) (!)%00$6) (%)(()*/) (# +%)1(!%>9
78*,(14( )%40 4*14%<@00 4( .*1+(!@)  ) ( +*40(1*0,%< )))!(
) ($(,(0%) ((+((%))*%*/) ()(*)%.!(%)
7545#)#%+#&$ (
 %) +)6))(%)*%*/ ) (1(!*%>978*,(14( )%404*14%<@00
4(((!((. +(*!))/*1>S>>788?6@ . ) (/)!)() )) (+%)
1(!))(!)*(+((%)) ()(*)(,(%)	%!*/) (((. +(*!@ (%) ((
 %* %(@1!( 4*) ) ( )(*) (,(%)	%!!)( */ ) ( ((.  +(*! ,( %
(,($ %(@++( 4(.( (.  %(@++(= ))(%)*% /* )(*) (,(%) !//( %
!!)*%6 ) ( ((.  +(*! %.0!(  $( /)( ) ( )(*) (,(%)  ( 1  )*
(E+0*( *@) (+%)1(!/1() ()(*)(,(%)%) (/).*11(1*)*% (
)40( 4(0*@ %!.)( ) ( %)(() */ (.  %(@++( % ) ( )(*) 4*14%<
(A(%)00$
 PQ



































>S>>788? >S P  > 7>
>Q>>788? >9 9  > 7>
>R>>788? >P >8  > 79
>5>>788? >8 9  > >S
78>>788? >? 9   >R
7>>>788? 7R S > 7 ?Q
77>>788? ?> >S  P 9>
7?>>788? 7> >> >  ??
7P>>788? >8 >7  7 7P
79>>788? >S R   7P
7S>>788? 78 >?   ??
7Q>>788? >7 >7 ? > 7R
7R>>788? >8 >8 > > 77
75>>788? >P >>  7 7Q
?8>>788? Q 9   >7
8>>7788? R >8   >R
87>7788? >S >8   7S
8?>7788? 5 >7   7>
8P>7788? >S >>   7Q
89>7788? >> > 7  >P
8S>7788? Q S  > >P
8Q>7788? 9 ?   R
8R>7788? P 7   S
85>7788? > P   9
>8>7788? P >   9
>>>7788? > 7   ?
>7>7788? P >   9
>?>7788? > 7   ?
>S>>788P >    >
 PR
>Q>>788P  >   >
7>>>788P >    >
	!" ?7S >55 R >Q 998

 ( )*)0 */ %(@ %   998 ) %)(() % ) ( (,(%) .*%)%(
++*E1)(0$ /*  1*%)  /)( >?>7788?6  +40 (! %* %(@ 4*)
)(*) (,(%) ) +40 (! ?7S %(@6 >55 .*11(%)6 R %)(,(@6 %! >Q *+%*%
(!)*0%>S>>788?6%) (/)4*14%<6) (%14(*/%(@(7>) ) (
(.*%!4*14%<*%*,(14(678) 6) (%14(*/%(@%.(()*?Q*%7>>>788?
+!) (1*)))(%)*%/*) ()(*)(,(%)*%77>>788?@) ) ()*)0




































>S>>788? >5 ?  7 7P
>Q>>788? >? P   >Q
>R>>788? >? R   7>
>5>>788? S Q   >?
78>>788? 7 ?   9
7>>>788? PR 5  7 95
77>>788? ?Q >P  > 97
7?>>788? >> R   >5
7P>>788? >8 5   >5
79>>788? S >>   >Q
7S>>788? S S   >7
7Q>>788? S S >  >?
7R>>788? Q >>   >R
75>>788? >8 Q   >Q
?8>>788? 5 S   >9
8>>7788? S 9   >>
87>7788? >9 R   7?
8?>7788? >8 >8   78
8P>7788? R Q   >9
89>7788? 9 P   5
8S>7788? ? P  > R
8Q>7788? 7 ?   9
8R>7788? > 7   ?
85>7788? > 7   ?
>8>7788? >    >
>S>>788P >    >
7>>>788P >    >
	!" 79Q >9Q > S P7>

 	 +40 (! P7> %(@ 4*) >978 *,(14( )%40 4*14%< )
%.0!(!79Q%(@6>9Q.*11(%)6>%)(,(@6%!S*+%*%(!)*0)%)(()*%
 98
) ()(*)(,(%)(%!(!*%>8>7788?) ) (/)4*14%<6	+40 (!7P
%),(  0( ) %)(() *% ) ( )(*) (,(%) @ !(.(%< ') +40 (! 9
%),( *% 78>>788?-6 @)  ) ( (.*%! 4*14%< ) %)(() %.((! %! )
+40 (!%(@1*() %)@*)1(*/ ) (/)4*14%<%7>>>788?6!()*) (
(.*%!4*14%<*%*,(14(678) 6 ) (%14(*/%(@%.((!)*95*,(14(6
































































>S>>788? 79 9   ?8
>Q>>788? 7Q ?   ?8
>R>>788? >Q >8 7  75
>5>>788? >Q >8  7 75
78>>788? S ?   5
7>>>788? PR >P  7 SP
77>>788? 95 >9 > 7 QQ
7?>>788? ?8 >7   P7
7P>>788? >9 Q   77
79>>788? >Q 9   77
7S>>788? 7S P   ?8
7Q>>788? 78 9   79
7R>>788? >? Q   78
75>>788? >S ?   >5
?8>>788? >? R   7>
8>>7788? >S ?   >5
87>7788? 7> 7   7?
8?>7788? >P ? >  >R
8P>7788? S P  > >>
89>7788? P ? >  R
8S>7788? P P   R
8Q>7788? ? ?   S
8R>7788? P    P
85>7788? ? ?   S
>8>7788? ? >   P
>>>7788? P >   9
>S>>788P >    >
7>>>788P >    >
	!" P?? >?R 9 Q 9R?

 97
 +40 (! 9R? %),(6 @ .  .*1+*(! */ P?? %(@6 >?R
.*11(%)69 %)(,(@6%!Q*+%*%(!)*0 ) %)(()*% ) ( )(*) %.!(%)
 ! .*%)%(! %)0 >>>7788? ( )* ) ( /) 4*14%<6 (+((%)(! ?8
%),( % ) ( //)  !)( */ ) ( /) 4*14%<6 @ (% ) ( (.*%! 4*14%< @((
1!(6 ) ( %)(() */  !(.((! )* 5 )  ) ( (.*%! 4*14%<6 "$()
+40 (!%(@1*() %)@*)1(*/) (/)4*14%<*%7>>>788?)(+((%)(!
SP %),(  (  < () %)(() /* ) ( )(*) (,(%) @ (1+ D(! *%






























































>S>>788? >S Q  > 7P
>Q>>788? >R 9   7?
>R>>788? >Q 9   77
>5>>788? 5 7   >>
78>>788? R ?   >>
7>>>788? P7 >S  > 95
77>>788? ?Q P  7 P?
7?>>788? >P S >  7>
7P>>788? >P >8   7P
79>>788? >R P   77
7S>>788? >R P >  7?
7Q>>788? >Q 9   77
7R>>788? >7 Q   >5
75>>788? >7 Q   >5
?8>>788? >? P   >Q
8>>7788? P R   >7
87>7788? >Q P   7>
8?>7788? 5 ?   >7
8P>7788? >> P   >9
89>7788? >8 >  > >7
8S>7788? P P   R
8Q>7788? ? P   Q
8R>7788? > 9   S
85>7788? ? 7   9
>8>7788? ? >   P
>>>7788? ? >   P
>7>7788? >    >
>?>7788? ? 7   9
>P>7788? P    P
>9>7788? P >   9
>S>7788? >    >
 9P
>Q>7788? 7    7
>R>7788? ?    ?
>5>7788? 7    7
78>7788? 7 7   P
7>>7788? >    >
77>7788? 7 >   ?
7?>7788?     
7P>7788? >    >
79>7788? >    >
7S>7788? ?    ?
7Q>7788? ? >   P
7R>7788?     
75>7788? >    >
>S>>788P >    >
7>>>788P 7    7
	!" ?S5 >?P 7 9 9>8


+40 (!9>8%),(4*) )%40*,(14(788?4*14%< ) %)(()




.*1+(!@) ) (*) (%(@++(%<) +(*!6) !+40 (!?S5%(@6
>?P .*11(%)6 7 %)(,(@6 %! 9 *+%*% (!)*0 ( )* ) ( /) 4*14%<6 )
(+((%)(!7P%),() ) ((.*%!4*14%<6)+40 (!95%),(6@ . 
1*( ) % )@* )1( */ ) ( /) 4*14%< *,(14(6 7>)  0* ) ( !)( @ (%







































>S>>788? >P ?  > >R
>Q>>788? >7 S   >R
>R>>788? >Q S   7?
>5>>788? 5 R   >Q
78>>788? R R >  >Q
7>>>788? >7 R  > 7>
77>>788? 7S Q >  ?P
7?>>788? >5 Q   7S
7P>>788? >8 P   >P
79>>788? >8 ?   >?
7S>>788? >> 7   >?
7Q>>788? >7 ?  > >S
7R>>788? >> Q  > >5
75>>788? 5 ?   >7
?8>>788? R 5   >Q
8>>7788? 5 R   >Q
87>7788? 5 R   >Q
8?>7788? P 9   5
8P>7788? >8 S   >S
89>7788? R Q   >9
8S>7788? ? ?   S
8Q>7788?     
8R>7788? 7 >   ?
>S>>788P >    >
7>>>788P     
	!" 7?P >77 7 P ?S7

%)*)06+40 (!?S7%),(4*))%40*,(14(788?4*14%<
) %)(() *% ) ( )(*) (,(%)  ! .*%)%(! 0( ) % 1*%) ..*!%< )* ) (
*) (%(@++(6+!) (0()))(%)*%*%)%40*,(14(788?4*14%<
 9S
4*)  %1(.00$ %! % !)*%/)( 8R>7788?6 (+((%)(! %* %(@ 4*)
) ( )(*) (,(%) ( )* ) ( /) 4*14%<6 ) +40 (! >R %),( )  ) (
(.*%!4*14%<6)(+((%)(!7>%),(*%7>>>788? (%).*1+(!@) 
) ( *) ( %(@++(6 )  *4(,(! ) )  ) ( *%0$ %(@++(6 @ .  !! %*)
%.(( ) %),( !( )* ) ( (.*%! 4*14%< 	$ $ %! 

+40 (! %),( 4*) ) ( (.*%! 4*14%< 1*( ) % )@* )1( */ ) ( /)
4*14%< 	,(% ) *< 6 !! %*)10)+0$ ) (+((%))*% */ %),(
!()*) ((.*%!4*14%<6)%)(()%.((!/*17>)*?Q6@ .  < () %
6@(00%.((!?%),(@) ) ((.*%!4*14%<)+!) ( < ()
))(%)*%*% ) ( )(*) (,(%)*%77>>788?@) ?P%),(/)(  $(*/ ) (
)(*)%.!(%)6%.*11(1*)*%6(+((%)(!*%(%),(
 + .74(0*@11D() (%)(%)$*/) (# +%)1(!=%)(()%
)%40*,(14(788?4*14%<+40 (!) (1*)%),(@) 9R?
















































































































































40(7%!.)() (!)4)*%*/) (%),(..*!%<)*) (%(@++(
%+(.(%)<( ((() ((.)(<*(6@ . (%(@6.*11(%)6%!*+%*%(!)*0%!
%)(,(@+%*%6(!)*06%!%)(,(@.)(<*(((+((%)(!)*<() (4(.() ($
 ! %*) 4((% (! 1.   ) ( *) ( .)(<*( % ) ( .*,(<( */ )%40 4*14%<
 ((/*(6 ) ($ ( .*%)(! )*<() (  ( 1  )* 1(( ) ( %)(() */ ) ( (0(.)(!
%(@++(@) ) (/(A(%.$*/) ( (+((%))*%*/ ) ()(*) %.!(%) %) @$6
B+*40(1*0,%< )))!(= !) @00 4( !()(1%(!6  @(00 % )  )40(6 )*)0 */ ) (
%),(7P7S (1*)+)*/) ()*)0*/%),(4(0*%<)*) (%(@.)(<*$@) 
>S78%(@%!!)*%6%(@.)(<*$%(. %(@++( ) ( < ()%)(%)$@ (%)
.*1+(!@) ) (.*11(%)6*+%*%(!)*06%!%)(,(@.)(<*((+((%)
) ( < ()+(.(%)<(%) (%(@.)(<*$%) (.*11(%)+)6(+((%)) (
 < () %)(%)$@)  >55 .*11(%)  (  < () +(.(%)<( % ) ( %)(,(@ %! *+%*%
(!)*0 +) 0* 4(0*%< )*   ( 1 */ 	06 
06 %! 0
 9R




















+ .?(1+ D() (%)(()..0)*%*/) ((0(.)(!%(@++(%>9
78*,(14()%404*14%<..*!%<)*) (!)( . )))/*1) (!$
) )) (# +%)1(!/).*,((!) (4*14%<%)%40%!.*%)%(!%)0
) ( !$ %* %),( 4*) )%40 4*14%< @(( (+((%)(! ()(1%%< ) (
%)(()..0)*%*/) ((0(.)(!%(@++(+*,!(@ () () (# +%)1(!
<,(..)(%/*1)*%%) (.*,(<(*/) ()(*)(,(%)%+*40(1*0,%<
)))!(6+)/*1) ().)(*/) (%),(6) ((+((%))*%!)*%+0$
..0 *0(  ( +(*! */ 1(! .*,(<( %!.)(  *@ /(A(%)0$ %/*1)*% 
(+((%)(!%)(%)$%) (.*,(<(*/)(*)(,(%).%0*//(.)) (+(.(+)*%
*/) (+(*+0(*(E1+0(60*%<!)*%%) (.*,(<(*/)(*)%.!(%)@) ) (
(*/1(%/*1)*%.%(0)%(+())*%6@ . .%%.(() (,0%(40)$*/
 *.()$ +$. *0*<.00$6 *1#( +(*+0( %(%),( )* ) ( (,(%)6 *  *) !)*%
@) %..)(%/*1)*%.%.*%/() ((!(
) ) (/)4*14%<6 (+((%)(! ) ( < ()%14(*/%),(
@)  ?8 	 %! 































































































%!(7>%!>R(+(.),(0$%) (//) !)(*/) (/)4*14%<6
) ((!(.((%) (*,(00%),(%*,(14(678) 6) (%*).(40(!(.0%(
% ) ( %),( %.(( ++*E1)(0$ )* 798 *% 7>>>788? @)  ) ( (.*%!
4*14%<6 @ . @(( 1!( *% 78>>788? 	E.(+)6 %	66 %!

 ) ( %14( */ %),( % ) ( (.*%! 4*14%< (!1*( ) % )@* )1(
) % ) ( %),( % ) ( /) 4*14%<  ((  0* % %.(( % ) ( %14( */
0%),(/*17>)*?Q)*4(,40() )/)() ((.*%!4*14%<6
%)(()*/) (# +%)1(!%)%404*14%<%.((!@ (%).*1+(!
@)  ) (/)4*14%<# +%)1(! %!.)(! )4(@0!(1(%)%*)*%0$@) 
) (%),(4)0*@) ) (%*).(40(%.((%) (.*,(<( (%)(()%
) (.*,(<(*/) (/)4*14%<.*%)%(!++*E1)(0$/,(!$*@(,(6!()*
) ( (.*%! 4*14%<6 ) ( (+((%))*% !)*% %.((! ..*!%< )* ) ( /)
4*14%< * (E1+0(6 ) ( .*,(<( */ 
 .*%)%(! 1*( ) %  1*%)  %
<(%(0 (%(6 (.*%!4*14%< *( ) ( %)(() !)*%*/ ) ( (0(.)(!%(@++(
) (1*(6 )  %)(()%< )**4(,( ) ) (.*%!4*14%<@((1!(@ (% ) ((
@%*).(40(!(.((%) (%)(()*/) (+%)1(!
75/5'*# %($*)#(# %%+#&!: )& #$ (?)41/0%"
)#(!%" -)+%"(%")% -)*'# 
 % )  +)6 ..*!%< )* ) ( +*40(1*0,%< !(/%)*% */ )  ((. 6 !)
@00 4( .)(<*D(! /* (.  (0(.)(! %(@++(  ( +*40(1*0,%< !(/%)*% 
.*1+*(!*/)@*1%+) (/)+)+*40(1(.*<%)*%%!) ((.*%!+)
) ( 1%<(1(%) */ //(.)C(1*)*% .*%).),(0$ *40(1 (.*<%)*% %.0!( )@*
1%(.)*%6@ . (+*40(1/1%<%!(1(%)*/) (+*40(1=**).(
*40(1/1%< (.)*%  !,!(! %)* /* .)(<*(6 @ .  ( )(*) (,(%)6
)(*)%!)(*)<*+6,.)16%!)<()(!+0.((1(%)*/) (+*40(1=
**).((.)*%.*1+*(!*/)@*.)(<*(6@ . ()<()%!(*%
 *40(1 (.*<%)*% %!.)(  *@  +*40(1  !(%)/(! % )  ((. 6
+*40(1(.*<%)*%!(0@)  *@) (# +%)1(!!(/%()%40*,(14(
788?4*14%<%!() .)(<*$6@00%0$D(,0(/1%<*/) (+%)1(!
 (%0$*/ ) (,0(/1%<@004(1!( ) *<  !(%)/$%< *@) ((0(.)(!
%(@++((+((%) )%404*14%<.  *@) ($!(/%() ((+*%40(*%(
*@ )#%!*/%),( ) ($( /* ) ( !(%)/.)*%*/ ) (,.)1 ((/*(6 %
+*40(1 (.*<%)*% +)6 %!( ) ( +*40(1 /1%< .)(<*$L )(*) (,(%)6
)(*) %! )(*) <*+6 ,.)16 %! )<()(! +0.( @00 4( %0$D(! *
 S8
(E1+0(6 % ) ( )(*) (,(%) 4.)(<*$6  *@ ) ( +%) 1(! /1( ) ( )(*)
(,(%)@00 4( !!((! % ) ( )(*) %! )(*) <*+ 4.)(<*$6 @ * ) (
+%)1(!!(1*%))() ((+*%40(@004((1+ D(!
  ( (.*%! +) %!( ) ( +*40(1 /1%< .)(<*$  ) ( (1(%) */ ) (
+*40(1= **) .( %!( ) ( 4.)(<*( */ )<() %! (*%6 )  +) @00
%!.)(  *@ ) ( +%)1(! (E+0% ) ( (*%61*),)*%6 %! 1 */ )(*)
*(E1+0(6) +)@00(1+ D(@ *) ()<()@((..*!%<)*) (+(.(+)*%
*/) (# +%)1(!
  ( (.*%! .)(<*$ */ ) ( +*40(1*0,%< !(/%)*%  ) ( 1%<(1(%) */
//(.)C(1*)*% .*%).),(0$ % )  +)6 ) ( ((.  1 )* !(1*%))(  *@ ) (
# +%)1(!1%<(%!)%/*1) ()(*)(,(%)*%)%.(6/) (+%)
1(! (!.( * )$ )* .*%)*0 ) ( !().),( (//(.) */ )(*1 *% +40. 1**!
) *<  ) /1%< @00 4( ((. (! % !!)*%6 / ) ( +%) 1(! )%/*1
!().),( +(.) */ )(*1 %)* .*%).),( *%( ) *<  0)(%< (0/1<(6
(0)*% +%!%(<),((1*)*%0*)4)@004(.)%D(!
  ((.  (E+0*(@ () (  +*40(1*0,%< )))!( (E) % ) ( # 












 (%0$*/) (+*40(1*0,%<)))!(*/) (# +%)1(!1!(
%)@*)(+)6%(@++((%0$D(!/*) (.*%)(%)A%))),(0$..*!%<)*
) ( .)(<*( (0)(! )* ) ( +*40(1*0,%< !(/%)*% 
(.*%!6 ) ( .*%)(%) */ ) (
%(@++( ( .)%D(! A0)),(0$ % *!( )* %0$D( ) ( %)( %! A0)$ */
(. +*40(1*0,%<.)(<*$.*!(!%40(?%!+ .P6) (/(A(%.$/*(. 
 S>
(0(.)(!%(@++(  0)(!4(!*% ) ( .)(<*(*/+*40(1*0,%<@ .   ,(
!(/%(!% +)(76%!(7?4 (!%<6%+<(78




















+ .P00))() (*,(00/(A(%.(*/) (.)(<*((0)(!)*+*40(1*0,%<
!(/%)*%%) ((0(.)(!%(@++( %1(.0(+((%))*%%!.)() (%14(*/
%),( ) ) /) %)* ) ( +*40(1*0,%< !(/%)*%  )  @ $ )  <+ . !*( %*)
!(1*%))( ) ( %)(%)$ */ ) ( %(@++(= +*40(1*0,%< )))!(   <+ .
(1+ D( ) ) ) ((( )40(%),( /* ) (+*40(1*0,%<!(/%)*%4)@ () (
) ($(.*%).),(*%*)@004(!()(1%(!!()*) ((+((%))*%@$..*!%<)*
) ( %14(6    ) (  < () %!    ) ( 0*@() *,(00 %)(%)$ %
.)(<*( (0)(! )* ) (+*40(1*0,%<!(/%)*% %*) (@*!6@)  )9R8%),(
) )++*+)(@) ) (+*40(1*0,%<!(/%)*%6)) (/)+0.(@ 0(6
#)  ) ) ( 0) +0.( @)  ) 7Q> %),(  (% ) ( /(A(%.( */ ) ( .)(<*(
(0)(!)*+*40(1*0,%<(.*1+(!@) ) (/(A(%.(*/) (%(@++((+*)*%) (
4*14%<6)((%) )) (%(@++(=%#%<. %<( 0()) (/)+0.(
@) ) < ()%)(()%) (.*,(<(*/)(*)(,(%)64(.*1() (/)@) 
) < %)(%)$%) (%),(6@ . )) (+*40(1*0,%<!(/%)*%*@(,(6
@ . )) (0)+0.(%) (!)4)*%*/) (%),(<%)) (0)@) )7Q>




























) ( 4*14%< ')  ) ) ( /*)  +0.( % ) ( !)4)*% */ ) ( <(%(0 %),( 4*)
)%40*,(14(788?4*14%<- (%	%!
(.*1+(!6) ())*%%
	 4(.*1( (,((!O1%  ) ) ( ) !+0.( % ) (!)4)*%*/ ) (%),(
*@(,(6).*1()) (/*) +0.(@) ?P7+*40(1*0,%<%),(
40(?%!.)() (%)(%)(*/(. +*40(1*0,%<!(/%)*%=.)(<*$ (1
)*%!.)( *@) ((0(.)(!%(@++(.$*)+*40(1*0,%<)))!(*%)%.(6
@ 0((+((%)%<)(*)(,(%)@ () () ($/*.*%) (!(/%)*%*/) ()(*)(,(%)6
!(%)/.)*%*/) ()(*)6*(1(%)*/) (+*40(1=**).(





















>*40(1(.*<%)*%> 979 P77 ?Q> 77S 7>S
*40(11%<7 ?Q9 7QR 7RS >PP >?7
>(*)	,(%) >98 RP R? ?> ?7
7(*)%!(*)*+ >PP 57 >85 9> PR
?.)1 9P R> QP PQ ?Q
P<()(!0.( 7Q 7> 78 >9 >9
4(1(%)*/) (*40(1=**)(? >98 >PP R9 55 RP
4><() ?9 97 PR PR ?8
47(*% >>9 57 ?Q 9> 9P
7%<(1(%)*///(.)C(1*)*%.*%).),(0$ 99 RQ >>9 55 99


















 (% ) (.)(<*((%0$D(!*%(4$*%(6@((( ) ) <%) ) (
/) +0.( %!( ) ( +*40(1 /1%< .)(<*$ )#( ) ( +0.( */ 	 %!
.*1( ) ) ( (.*%! +0.(@)  ) 7RS +*40(1 /1%< %),( %!	
 ,(.0*(%)(%)( (1()$+(*//10)$(E)/*
%!6@(00 








  ,( ,($ .0*( %)(%)(6 @ .  ( 9> %! PR6 (+(.),(0$ %!( ) ( ,.)1
4.)(<*$	(+((%)(!) ( < ()%14(*/%),(4*)) (,.)1@) R>
/)(	6 %! .*1(@) QP%!9P%),(4*) ) (,.)1

/1(!PQ%),(6@ 0((+((%)(!?Q%),(4*)) (,.)100) (
(0(.)(!%(@++( ,(.0*(%)(%)(%!() ()<()(!+0.(4.)(<*$
 ( (.*%! +) %!( ) ( +*40(1 (.*<%)*% .)(<*$  ) ( (1(%) */ ) (
+*40(1= **) .( % ) +)6 (E.(+) %!
6 ) (*) (%(@++(#((+
) ( +*)*%  % ) ( *,(00 %)(%)$
 4(.*1( ) ( ) !@)  ) 55 %),(6
@ 0(4(.*1() (/*) @) R9%),(4*)) ((1(%)*/) (+*40(1=
**).(%!!)*%6) (%)(%)$*/,($.0*()*0@) RP%),(
%!( )  .)(<*$6 ) (( ( )@* *) ( (.)*%6 @ .  ( )<() %! (*% 	
/1(!) ( < ()%14(*/%),(4*)) ()<()@) 976@ 0(%!

(+((%)(! ) ( 1(1*%)@) PR%),(% ) (*) ( %!6 %!
/1(!?9%!?8%),(4*)) ()<()6(+(.),(0$)) (/)+0.(%
) (!)4)*%*/ ) (%),(4*)(*%@) >>9	 /*00*@@) 
57 %),(  4(.*1( ) ( ) ! @)  9P %),( 4*) ) ( (*% %! 

 SP
+( )@) 9>%),(%!( )  (.)*%  ) ( 0)*%(@) ?Q%),(
4*)) ((*%) (1*(6%!() (.)*%6) (() ( < ()<+4()@((%) (/)
%!) (0)%(@++(') (/)@) >>9%),(%!) (0)
@) ?Q%),(-
 ( (.*%! 1% .)(<*$  ) ( 1%<(1(%) */ //(.)C(1*)*% .*%).),(0$
(+((%)(!>>9%),(4*)) .)(<*$%!))) (/)+0.(
%!
	 /1(!55%!RQ%),(6 (+(.),(0$6@ 0( %! (+((%)(!
) ( 1( 1*%) @)  99 %),( B(1(%) */ ) ( +*40(1= **) .(= %! B) (
1%<(1(%)*///(.)C(1*)*%.*%).),(0$=.)(<*(() (*%(%@ . +%)1(!
.%  ,( ) ( +*40)$ )* (+((%) .*%).),( )))!( 1*(  (% ) ( (0(.)(!
%(@++( ( .*1+(!*% ) (4*/ ) (( )@*.)(<*(6 )  (0D(! ) ) ) ((  
 <( !//((%.( % ) ( (+((%))*% %1(.00$ * (E1+0(6 @ 0( 
(+((%) >98 %),( % ) ( (1(%) */ ) ( +*40(1= **) .(6 ) .*,( 99
%),( %!( 1%<(1(%) */ //(.)C(1*)*% .*%).),(0$ .)(<*$ 
.  #%! */ 
))*%,0!/*	'(1(%)*/) (+*40(1=**).(>PP61%<(1(%)*/
//(.)C(1*)*%.*%).),(0$RQ-%! '(1(%)*/ ) (+*40(1=**).(RP6
1%<(1(%) */ //(.)C(1*)*% .*%).),(0$ 99- 
  ) ( *%0$ %(@++(6 @ . 
.*,() (1(1*%)%!((1(%)*/ ) (+*40(1=**).(%!1%<(1(%)*/
//(.)C(1*)*%.*%).),(0$.)(<*('%) (4*) .)(<*(6)(+((%)55%),(-
75/55() )%+#&%"	% -((# )%+#&	'#$9)*(*)
  %) (+(,*(.)*%) (1*/0)%<) (/(A(%.(*/+*40(1*0,%<.)(<*(
@)* *@<(%(0!)4)*%*/) (.)(<*(%) (# +%)1(! (%1(.0
(+((%))*%!(1*%))() ) ) (((%),() )) ) (+*40(1*0,%<!(/%)*%
*/ ) ((. )) (1()1(6 ) +).*,(@ . %(@++(.*%.(%))(*%@ . 
.)(<*(*/) (+*40(1*0,%<!(/%)*%*@(,(6) %1(.0(+((%))*%!*(%*)
!!(@ () () (# +%)1(! ,(.*%).),(+*40(1*0,%<)))!(*%*)
*%)%.(6%) (+*40(1*0,%<!(/%)*%*/) ((. 6%!() (+*40(1(.*<%)*%
.)(<*$6 ) ((  ) ( +*40(1 /1%< +) %!( )  (.)*%6 (,($ %(@++( /1(
)(*) (,(%)6 )(*) %! )(*) <*+6 ,.)1 %! )<()(! +0.( !//((%)0$  (
/(A(%.(   ,( 0)(! % ) ( +(,* (.)*% !* %*) $1.  4*) ) ( A0)$ */ ) (
(+*)%< (<!%< ) (( .)(<*( ) !*(%*)%(.(0$1(% ) ) ) ( .*!(!!*.1(%)
*//(.*%).),()))!(*(E1+0(6@ 0(!(/%( )%404*14%<
U01) )(*1V6  !(%)/( ) (( )(*) (,(%)  ) ( U@*# */ ) ( ()(%
@*0!V
%.(*%(*/ ) (..04K(.) % )  ((.   *@# +%)1(!/1(
 S9
.*%/0.)





 U01) )(*1V %< ) ( (+((%))*% */ ) ( )(*) (,(%)6 ) ( !(/%)*% */
U01) )(*1V  (! ?> )1(  (% )  /(A(%.$  .*1+(! @)  ) ( *) (
%(@++(= /(A(%.(  	 'U01) )(*1V  (! >8 )1(- %! 
'U01) )(*1V  (! >P )1(-6@ .  ++*) ) ( 1(!(/%)*%6 )  *4(,40(
) )) (*%() ))*%<0$!(.4()%404*14%<U01))(*1V
+)/*1) (!(/%)*%*/) (U01))(*6V(U/%!1(%)0)C(0<*
)(*V6 U) ( 
 (= )(*V6 U!.0 01) **)(! )(*V %! U<0*40 4% !(% )(*V
!(/%)*%0*/1()(*)(,(%)U#($=
(+)(14(>>V%!!)*%6
U4)0)$V6U **V6U@0!%(V6U40%!%(V%!U)*.)$V() (.*%.(+)) *< @ . 
)()*!(/%() (!1(%*%*/) ()(*)(,(%)
 % )#)($% )#%!*)
   ( (+*%40( )(*) *<%D)*%  !(/%(!  U0 W(!V %! ) (0)(!
*<%D)*% .   U	4/D 	0 <!(V6 %! U($)	0 11V % !!)*%6
 (1+ D( U(D4*00 V %! UCV  ) ( 4.*%).)* */ U0 W(!V
 (( )(*) <*+ ( !(/%(!  U!.0 01)V6 U01V %! U/%!1(%)0)




+) /*1 ) ( !(/%)*% */ ) ( )(*) <*+6 ) (( ( %),( 4*) ) ( 4*14(
	+(.00$) (4*<+ (*/) (4*14((%)*!.(!. @ (() ($(/*16@ . 
(0<*% ) ($ 4(0(,(6  *@ *0! ) ($ (6  *@ %! @ (( ) ($ +0%%(! ) ( )).#  
%/*1)*%%!()0*%)%.(61+0() )) (.!(4*14(1*),)(!
) (1(0,(@)  U)$041V6@ .  %.0!( ) ( 4*<+ ( */
(+)(14( >> .!(
4*14( (<00$6 ) ( %14( */ ) ( ()(! *%( ( <,(% U#)%V6 U
$V6 %!
U%V((+((%)(!) (U *1(V*/) (4*14((0)*%4()@((%) ()(*)<*+
%!\).(%!(,(0*+1(%))$()40 (!*(E1+0(6++*)) (!(
) )U) ((0(.)*%*/\).(%!(,(0*+1(%))$1#(#($)40()*4(/*%)0%(





  ),( 4*) ) ( ,.)1 !(/%( ) (1  ) ( U4(@0!((!V6 U%E*V6 U% +%.V6
%! U**@/0V 1(.0 %/*1)*% 4*) ) ( .0)( %! @*%!(! ( <,(%6
(<00$	+(.00$6) (@)%((=(E+(*%( < 0< )(!*%)%.(6@)%()*0!
4*))@*.140(!.*+(@ . @(( *0!%<(. *) (0*6) @)%(=1+)*%
4*)) (!(%))(*/) (,.)1)((!..*!%<)* 16) ((.*+(4(0*%<(!)*
1*) ( %!  ( !< )(  ( !()  @$ */ ) ( ,.)1 ( (1+ D(! % !()0 *
%)%.(6*%(*/) ( (!%<*/%),(U) (!() .*1%<@) )*%()*1V%*) (
,)0+*%)%) (%),(4*)) (,.)1)(*%) (%%*.(%.() < 0< )(!) )
) (,.)1@(() (+(*+0(@ *@((<*%<)* C (@*#6@0#%<*%) ()(()6%!**%
(-#$(')
  (0)(.)*%%!() (+*40(1/1%<.)(<*$) ()<()(!+0.(%) +)6
 (E+(( ) ( )<()(! +0.(  U)%40V6 U) )(()V6 U) $%<*<(V6 U)
40!%<V %! * *% ) !(/%( ) ( )<()(! +0.(@)  ,* !K(.),( .   U4))0(
/(0!V6U< *).)$V6%!U0(%))(()V%!!)*%6)(E+(() ) )*.040!%<(
!1<(! %! @00 4( !(1*0 (! % ) ( *) (  %!6 ) (( ( *1( %),(6 @ . 
(+((%)) )0/(%) ()<()(!+0.(@)%%<%)*%*10*@(,(6@ (%) (%14(
*/ ) (( 0) %),( ( .*1+(! @)  ) ( /*1( *%(6 )  *4(,(! ) ) %(<),(
!(.+)*%4*)) ()<()(!+0.(( < () %) (+*),(*%(
))))"#%+#&%"?)%%#(!))
 %!() ((1(%)*/) (+*40(1=**).(6!(%)/() ()<()
U#($(0 (0)*%V6 U#($L ) +(.(6 )40)$6 +*0.(6 )%A0)$6 (.0)$6 %!




((1+ D(!) (*) ()<()(*%6U1(.%+*0.(V. )U%)(,(%)*%
% AV6 U<+ 4()@((% ) ( /) %! ) ! @*0!V6 U(0= +*0.(V6 U.) %! (0<*
!.1%)*%V6 U!*1%)*% *% 01V6 U1+(01V6 %! U) ( 	*+(% %*%
+*0.(V ( (E+((!(*% ) )1#(#($  )<() /* )(*1( 1+0(!  )
U0**(<*,(%1(%)+*0.(<%))(*1V6U%)40(/*(<%+*0.(V6U00%.(@) ) (
()V6U%)*%0+*)*% %$+V6U!*1().+*40(1V6U) (+*)(.)*%*/ ) ( (0<*
)(*)4$) (<*,(%*V6%!U(0<*(!.)*%V%!!)*%6(E+(() )
#($   U1*!(0 .*%)$ @)  ) 01 +*+0)(!6 01) <*,(%1(%)= (.0
<*,(%%.(V%!) .(+(.(,(!) ()4$) ()(*)%*) (,)0(*%%</*
) ( )).# <%) #($  (1+ D(!  U#($= .  ((,( %! (%,*%1(%)0
 SQ
(*.(V  !(%)/( ) ( 1 */ ) ( 4*14%<  )* U()%<( \(@ /*1
	*+(V6U)*K)/$1(.%%!(0*//(%,(+*0.(V6U)*!()*$) +(.(V6U)*
+  #($ %)* ) ( 1(.% )<<0( @)  )(*1V6 U)* !,!( #($ %! 1#( )
%)40(V %! U)* +(,(%) ) %.0*% %)* ) ( 	*+(% %*%= *.06 (.*%*1.6 %!
+*0).0$)(1V
((-"#%+++'#E"%# %)%)#!'# 
 %!() (1%<(1(%)*///(.)C(1*)*%.*%).),(0$.)(<*$6) (1(<(*/) (
0*.0%!/*(<%+*0).%6(0<*0(!(6.)D(%6.,0*.()(%!*1(*.)*%
. *).*)(0%!%,()*((E+((!%<(%(06) ((1(<(!(%*)() )
) ( )(*) (,(%) .%%*) !1<( ) ( U)%A0)$6 +(.(6 )40)$6 %! !(1*..$ %
#($V6U) (<*,(%1(%) ) ((%*< +*@()**,(.*1((,($#%!*/.*%/0.)@) )
%)*%V%!U#($@00%*). %<()+*0.(4(.(*/) (4*14%<V
% ) ( 1(<( */ ) ( /*(<% +*0).%6 ) ( 1+*)%.( */ ) ( U%)(%)*%0
.*004*)*%V6 U#($= <%/.%.( /* 	*+(= (.)$V6 U#($= *0( % ) (
(.*%.0)*%4()@((%01%!!(1*..$V6U%((!/*#($=1(14( +%) (	V
( (E+((! % !!)*%6 % )  +)6 ) (( ( +*),( .*11(%) */ ) ( K*%0) %!
.*%).),(%),() ))%/*1) (%(<),()1*+ ((%)*+*),(*%(*(E1+0(6
% ) ( %(@6 )  (1+ D(! ) ) U) ((  %* .%.(00)*% % ) (  *)(0 !( )* )(*)
(,(%)V6U#($)00) (%14(*%(/*(0)(*)V*%%*) (*%(6)%!.)(!
) )U<*,(%1(%)@00+*,!(*.0!/*) (,.)1V
 !*( %*) *%0$ )$ )* )%/*1 ) ( %(<),( )1*+ (( %)* +*),( *%(
) *<  .*%,($%< ) ( *+)1). 1(<( */ /*(<% * !*1(). +*0).% 4) 0* )
/*10)(.*%).),(1(<(4$)(0/)(() )U4*14%<0(!)*.0*(
(0)*%4()@((%#($%!) (()6
6%!(0V) (1*(6@) ) ((1+ *%
#($= (E+((%.( *% )(*16 ++*) ) ( !( ) ) ) @00 4( (( /*
#($)**,(.*1() ((+(1).!$!!)*%00$6))()*)).)) ())(%)*%*/) (
+(*+0( )* #($= +*),( +(.) % ) ( @*0! .   ) U%!.1%),( ).)( %
.(6 (0<*%6 %! 0%<<(V6 @ .  U1#( #($  )<() /* )(*)V % )  @$6
 ))(1+) )* (1+ D( ) ( %(.()$ /* ) ( +((,)*% */ U#($= .0)0
1*.V6%!U4(%<%)(!<%))(*1V00) ((%),(())(1+)/*4**)%<
1*0(*/) (+(*+0(%!()*%<) (/((0%<*/%*10)$61%<%<.*%/0.)%!!(.(%<
) ( !().),(%( */ ) ) *<  <,%< +*),( 1(<(   (0)6 +(11 % ) (
*.()$.%4()%/*1(!%!. *.%4(+(,(%)(!*%)%.(6%*%(*/) (%),(
)  < 0< )(!) )U<*,(%1(%) (%*< +*@(
 SR
(%.(6*.()$=0**/.*%/!(%.()*@!)<*,(%1(%).%4(+(,(%)(!%%*) (*%(6
)  %!.)(! ) )U) (( %*) .1**! % )%40V6@ .  )%/*1 ) (!().),(
+(.)*/)(*)(,(%)%)*.*%).),(*%() *< 0)(%<) ((E)%<))*%+)
/*1 ) ((6 (1+  *% U#($= +*),( *(%))*% )*@! ) ( 	V6 U!(,(0*+%<
# 
$% (0)*% !( )* ) ( .*14) <%) )(*1V 0* ()40  .*%).),(




  !*( )  < 0< ) ) ( (0<* +(.) */ ) ( )(*) (,(%) 	
(+((%)) ()(*)(,(%)(+(.00$@. U@*/(0<*%V6U@*/W(!V
* U) ( <()() @ */ 7>) .(%)$V  % 6 )(*) (,(%) ( !(/%(! 
U#($= 
(+)(14( >>V % !!)*%6 	 /1( ) (1  U)%40= %! 01=

(+)(14( >>V 	 (( )(*) (,(%)  U/)0V6 U% 0)V6 U.1(V6 U@0!V6





U(, ! *<%D)*%V 	 (,0)( ) (1  U!.0 (0<*V6 U/%).V6 %!
U40**!) )$10)%)V)+*%)*) ) ) )(*)<*+ ,(U.*%%(.)*%@) 0()%(6
/< %)%6%!
$V)!(%)/()(*)<*+U/*(<%*.(!V6U0*.0++*)(!V
%!(1+ D( ) )U4.*%).)*(#V),(4*) ) ( )(*)!(1*%))(
) (%1(*/) (4*14(6) (<(%!%)*%0)(	!(/%() (4*14(U() %.
G!@ * (0W(!=!(*0*<$V%!@ *(/*1UG! ,00<(*/+**%<H0
.)$V%!!)*%6)<,(%/*1)*%4*) *@1%$)(*)(()(!
 '# ")
),( 4*) ) ( ,.)1 %.0!( %/*1)*% 4*) .0)(6 %! @*%!(!
%!,!0	<,(%/*1)*%4*)) (!(%))(%!4*<+ (*/) (,.)1%!
(E+((%.(*/ ) (@)%(( (%%*.(%.(*/ ) (,.)1(E+((!. U )@
) (<0)*/) (*%(@ *@@0#%<%) ()(()]V/) (,.)1($*%<6) (<((
(1+ D(!. U%;D*$%! >?$(*0!*%1D;D*$@((%K(!V (
(E+((%.(*/) (,.)1(!(/%(!U.))*+ (V%!	(E+(() .(@) 




  .<())(V	 0* (+((%) ) ( (E+((%.( */ ) (@)%(( * %)%.(6 MJ0
	)/0*+)0=!(.)**/140%.(!) )U) ($)%(!/*1.*00(.)%<) (.*+(V
(-#$(')
!#0 !(%)/( ) ( )<()(! +0.(  U4))0( /(0!V ) (E+(( ) ( (//(.) */
(E+0**%. ) ($ 0(!)**%(1()(.,)$	<,(%1(.0 %/*1)*%4*)
) ( !1<(! 40!%< +) /*1 ) ((6 ) (+((%) ) ( )<()(! +0.( ) *<  ) (




%!( ) ( (1(%) */ ) ( +*40(1= **) .( +)L	 !(%)/( )<() 
U(0V6 U)%V6 U 00%.(V6 U1(.%)  (0)*%V6 U\(@V6 U01V6 U) (
/((@*0!V6%!U!(1*..$V%!**%)0*(+((%)U#($6))%A0)$6)40)$6
)*0(%.(6%!!(1*..$V)<()	(1+ D((*%/*) ()(*))).#
U )(!<%) (0V6U(0%!1(.%*//(%,(+*0.(V6U*1())(=++*) /*
)(*1V6 %! U#  \(@V 1 )* ()40   .*%)*0 +*@( *% #($V6 U) ( ( */
(0<*%+*0).0)**0V6U%K).(V%!U(.*%*1.%!(!(,(0*+1(%)V
((-"#%+++'#E"%# %)%)#!'# 
% ) (1%<(1(%) */ //(.)C(1*)*% .*%).),(0$ .)(<*$6	 +*%) *) ) (
1(<( */ ) ( /*(<% %! 0*.0 +*0).%6 @ .  (+((%) +*),( )))!( .  
U#($@00 %(,( <,( + /*11*!(% !(1*..$6 (.*%*1. !(,(0*+1(%) %! ) (	
)<()V	.*%*1$%!)*1()@*/(0!6@ . (((!.*%).),(0$*%)%.(6
U ($.%%*)!(.$(.*%*1$V6U@( ,(<()(. %.()*4((.*%*1.00$)*%<(V6*
U%+)(*/*1())(=@%%<4*)%*).*1%< )*#($6 ) @00%*)//(.)# 
)*1 %(<),(0$V 	 )( )* .*%)% ) ( !().),( (//(.) */ )(*1 ) *< 
/1%<. U (%,)(!) (4*14(!+0.(6  (0D(!) )+(*+0( !0(!$<*)
*,(4(@0!(1(%)(*!*(%*) 0(! )*!(.!(%.( % ) ( *.()$V*(*,(6 ) )( )*
)%/*1) (!().),(+(.)*/)(*1%)*.*%).),(*%() *< %),(. 
U(*)/0(!4(.() ($(%/*.(!**0!)$V %*1(%(@6	)((








  /1( )(*) (,(%)  U01) )(*1V ')  !(.+)*%  (! >P
)1(-   %! 	 !* ) (+((%) )(*) (,(%)   U@V %*) (
.*11*% /1%< @)   %! 	  U#($= 
(+)(14( >>V +) /*1
) ((6(+((%))(*)(,(%)U!() +(!%<V6U4)0V6U)*.)$V6U **V6
U0*) *1(V6%!U40%!)).#V)/1()(*)(,(%)U<0*40) ()V%!(,0)(




	0 01V6 U	4 /D 	0  <!( ". )0(V6 U(D4*00 V6 UGG 'G! 
*#(= )$-V %! U110 0IV ) !(/%( ) (1  U01) 04(0(! % 0)V6
U40**!) )$+(+())*V6%!U!.0 01)V %/*1)*%4*)) (4*14(%.0!(





 1%< */ ) ( ,.)1 %.0!( %/*1)*% 4*) ) ( .0)(6 %! @*%!(!
%!,!0 % !!)*%6 4*<+ ( */ ) ( ,.)1 ( )((! .   U(@ <*%< )*
1$ ) (( 1*%)  0)(V % *%( */ ) ( %),(6 !(%)/.)*% */ ) ( .0)( 
(E+((! U ( !(%))(*/78.0)( ( ))(! )*4(!()(1%(!
*1%$*<%
. 16 0(<6%!($((4*< )V%(*/ ) (,.)1=+%<  (+((%)(!U
.(!4(.(*/%*)4(%<!(!V/1(00) (,.)1# .)D(%%*%(
*/) (%(@6%!.)(/%(06@ . @(+((%)(!4$) ((!//((%)(0<*%
%!) *< .*11*%+$ ((E+((%.(*/ ) (@)%((()((!) *< /1%<
.   U%!6 16  (! +(.( +(! )* ) ( <*%!V6 U) @ .  % () A#(V
) (1*(6)()*(E+() (%%*.(%.(*/) (,.)1) *< ) (/1%<. 
 U ( <0)$ */ ) (( +(*+0( @ +%< /*1 ) ((V6 U
 ( @ <*%< )* . %<(  (
. 0!(%= /(),(V * U00 */ ) ( ,.)1 (%!(! ) (  *+(/0 !$ @)  ) ( !#%( */ 





 %!( ) ( )<()(! +0.( 4.)(<*$6 %/*1)*% 4*) ) ( !1<(! 40!%< 






  (( ) ( )<()  U+(.(V6 U)40)$V6 U 1%)$V6 U.,0D(! @*0!V6
U(0V6U) (
V6 U01.*%)(V6%!U)%V6U#($L ) (.0)$6!(1*..$6
%! )%A0)$V !(%)/( ) ( (*% /* ) ( )).#  U
= %))(*6 %!
/*(<%+*0.(V %!!)*%6U#($=..(<%) )(*1V6U).0*((0)*%@) 
(0V6 U!!0(	)(% +*0).V6 %! U.**+()*%@)  ) (
V6 U<*,(%1(%)= 01.




) (!().),((//(.)*/ )(*)(,(%) )*.*%).),(*%() *< /1%<. U@(
@00%*)0()) (1)*!()*$*)%A0)$V6U@(((.*,(%<*%K(V6U#($ *0!
%*) 4( /! */ .  ) () )  *0! .*%.(%))( ) (%(<$ *% .*%/0.) +(,(%)*%
1(. %1V %!!)*%6 )( )* )%/*1%(<),((//(.)*/ ) (4*14%< %)*
+*),( *%( ) *<  ) ( (+((%))*% */ U*14 @)  988 #0* @(< ) %.((! *
)). 1(%))*(. *) (V6U( (<(%)).#1#(#($.0*()*) (	*+(%%*%V6
U(0<% )*)!*%*) ()% /*1#($V %1*)*/ ) (%),(6 (E+((
U) (+*),(!(,(0*+1(%) %#($= (0)*%@)  ) (	*+(%%*%V6U) (
6 %!
(0V6U)(.*%*1$%!)*1@ . (%*)//(.)(!%(<),(0$4$) ()(*)(,(%)V
	,(% ) *< 6  !(/%( )(*) (,(%)  U01) )(*1V6 % )  +)6 )
(+((%) 01   U)*0(%)6 +(.(/06 %! (.*%.0%< (0<*% ) ) *!( /)(%)$6
*0!)$ %! +(.(V*(*,(6 )(( U(0<* /(),)$  % *++*)%)$ )*




 /1( )(*) (,(%)   U@V6 U **V6 U1.(V6 U% )*.)$V6 U
4)0)$V6U!(+.40(%(V6U4(%(V%!U!(.()V) (/*1(%(@++(6)(+((%)
)(*) (,(%)  U#($= 
(+)(14( >>V 
 (E+(( ) ) .!( )).# .$
 Q7




 !(%)/( ) ( )(*) <*+  U0W(!V6 U	4/D	0<!(V6
%!U(D4*00 V (%).*1+(!@) ) (/*1(*%(6
+)1*((1+ *%
) (4*14(%)(!*/+(!.)*%4*)) (+*40()(*)*<%D)*%)<,(!()0(!
%/*1)*% 4*) @ *  ) @ (( % !!)*%6 ) ( !( */ ) ( 4*14(= /10( (
(+((%)(!*%)%.(6 ) (/) (*/4*14(!) )U@ 1$*%@*0!%*)!(%
) )@$.*0!%*)4(0(,() ) *@ (.*0!!*) ((4*14%<(((+(.)/0)**
%)*%6<*,(%1(%)6 /0<6%!W%0(( 0()1( )*1(() ) ( (!*/ 44 )*+*0*<D(
%! )* @  .*%!*0(%.(V 
*.( */ ) ( )).# ( !(%)/(!  U0*.0 %! /*(<%V %
%*) (%),(6
(1+ D( ) ))).#(%*) /*1%*<%D)*%4) ) ($(
/*1))()(1+ D() ))).#(U/< %)%.*%%(.)(!V
 '# ")
 %!( ) ( 4.)(<*$ */ ,.)16 %/*1)*% 4*) ) ( .0)( %! @*%!(!
+(*% <,(%*)*/ ) (,.)1= /1%< )(00 4*)@ *1 ) (,.)1(6 *@ ) ($
!(! * @ )  ++(%(! )* ) (1 !( )* (E+0**% * (E1+0(6 U))0( 1D= 1
!(). (!6@ 0( (@<*%<)*4$/(),(V6U 1();D!*I%%! /,(1*%) +(<%%)




(+((%)) ()<()(!+0.(U) (4()%(< 4* **!*/)%40V6%!)




 (1+ D( ) ) )).# )<()(!%!!1<(!(,($@ (( % !!)*%6
 0*
<,(%/*1)*%4*)) ()<()(!+0.(/)( ) (4*14%<*(E1+0(6U ()).#(!
()  (0




 % ) ( (1(%) */ ) ( +*40(1= **) .(6 





 /1( ) ( <(%(0 (*%  U) ( (E+0*))*% */ ) ( 4(%(/) */
<0*40D)*%V6 U1(.%6 	*+(% %! (0 +*0.(V6 U%(1+0*$1(%)V6
 Q?
U!.1%)*%V6U.*%/0.)%) (!!0(	)V6%!U<+4()@((%) (/)%!) !@*0!V





 )( )*1%<( (1*)*% .*%).),(0$ ) *<  .*,(%< +*),( )))!( %
(.*%*1$6 +*0).6 +*)6 (0<*%6 %! *.()$ * (E1+0(6 ) /1( ) ) U44 +$(!
@) 01%) (/%(0V6U) ((%*))(*)1*+ ((V6U# (.*%*1$@00%*)




1)*!(.(() (!().),(%(*/4*14%<) *< ) (
/1%<. U**!%(4*%/*1@.#(!%(&1+*)%)+*),((0)*/)(*1L
(.*%*1$(0)(!<*,(%1(%)%)))*%%!<*,(%1(%) !) (. %.()*!(1*%))() (
+(/*1%.(6&*/<0((.*%*1$ !<%(!()%.(%) (0)$(6@(@)%((!) )
@(  ,( 4((% +*)(.)%< * *0!)$ %! %)$V ) 0)( ) ( (E)%< (0/1<( %!
(0)*% ++*),(0$*%)%.(6U/(%! +4!<(@) 
$()40 (!V









4(%1(!@)  )(*1 ) (1+ D( )(*) (,(%)  U40**!$V6 U4 *(!V6 U,*0(%)V6
U%. )V6%!U*)*/ 1%)$V
% )#)($% )#%!*)
 .01) )) ((%*))(*)<*+. 0W(!))(() )U6


6 %!9V1< ) +(+( ) (( )).# /1( )(*)  U0*!V6
U@ <%< %  %<)*%V6 U+)(   <*,(%1(%)V6 %! UO*%)V ) <,( 0))0(
%/*1)*% 4*) ) ( 4*14( 0( <,%< %/*1)*% 4*) ) ( ,.)16 ) )(( ) (
.*%)!.)*$ %/*1)*%.*1%< /*1 ) (+*0.(%! (+((%)(! % ) (*) (%(@++(






 %) (,.)1(.)*%6.*,() (.0)(%!@*%!(!%!,!0 ((//(.)
*/) (4*14*%) (,.)16) ((E+((%.(%!/%(0((E+((!. U+(*+0(.)
%)* +) 4$ ) ( (//(.) */ ) ( 4*14V6 U**@/0 .((1*%$ /* ) ( 1)$ +*0.(V6 U) (
@(!!%<!( ) )"0$H%1(D .*0! %*)@(6@@++(! )*  ( 4(V6 %! U4*14
4*) 4%%!1#(40%!V
(-#$(')
  /1( ) ( (//(.) */ ) ( 4*14%< *% ) ( )<()(! +0.(  U+%. % ) (
$%<*<(V6U(E+0**%%G0(!4 )%(!) ()(() %)*4))0(/(0!V6%!U7840!%<
()*)00$*)*/(V%!!)*%6%/*1)*%4*)) ()<()(!+0.(/)() (4*14%<





  0( (%< ) ( +*40(1= **) .(6 %!( ) ( )<() 4.)(<*$6 
!(%)/( )<()  U) ( )(1+0(V6 U01 %! 01V6 U(0 %! \(@V6 U(0
<*,(%1(%)= 4)0)$ %! .(0)$V6 U(0 <(%)V6 U%)1(.%V6 U%)O*%)V6 %!
U%)(0V0*(+((%)U#($6)+(.(%!)40)$6)%A0)$6<*,(%1(%)6
.)D(%V) ()<()*/) ()(*)(,(%)/1(,*(*%/*) (*..(%.(
*/ ) ( )(*) (,(%) (*% 4*) #($ ( )((!  U)* +  #($ )* ) (
1(.%(0 EV6 U)* +(+(  4( /*  .*+V6 U)* @(#(% ) ( <*,(%1(%) %!
. (,((.(*%V6%!U)*,*0)(#($=*0!)$4(.( )!)4. .*%)(
) (
6)%6%.(6%!(1%$V (1+ D( ) (*) ( (*%U1(.%
%!(0*//(%,(+*0.(V6U(0=1)*)*+11<)*%/*1(0V6U1+(01V6




 %!( ) ( 1%<(1(%) */ //(.)C(1*)*% .*%).),(0$ .)(<*$6  % ) ( *) (
%(@++(6.*,() (1(<(*/) (0*.0%!/*(<%+*0).%*),(+*)*%
% (.*%*1$6 +*0).6 %! *.0 0/( ( !(1*%))(! .   U@(  ,(  (%40( +1(
1%)(@ *!(0@) 4*) *# %!\(@ .)D(% )*<() (V6 U1#()*,(.1(
) ( *.#A.#0$V6U0/(%*10%)%40V6%!**%%*) (() )(E+((
 (0<*% ) )( )* .*%)% ) (%(<),( (//(.)*/ )(*)(,(%)%! (0)(!!.*%
4*) 01= (0)*% @)  )(*1 ) *<  ) ( /1%< .   U<%/.(%) %@(
 Q9
01/*100*,(#($%! ) (@*0!.1()*<() ( % ) (1*A(%!<,(%)$
%!*0!)$1(<(V6U01.%%*)4() (*.(*/)(*6)) (*.(*/+(.(%!
(.)$V%) @$6)1)*(+((%)) (%)%<+(.)*/01%!)()*+(,(%)) (
.*%/0.)4*)(0<*%*(E1+0(6%*%(*/) (/1%<6(1+ D() )U\(@
)**! )*<() ( @)  01 ) ) ( 1( 0%( % ) ( /%(0 (,.(V ) /1( ) ) U@(
.%%*) (.  %$@ (( ) *<  !!(%< ) (( (,(%)  U)(* /*1 %<H06 )(* */
#601))(*01!*(%*)00*@)*#00+(*%6 *@(,(/01!*()6) (%
$*.%%*)1#(01) ((+*%40(V	,(%) *< 6 ) (0()%),(@) 99
%!( ) ( 1%<(1(%) */ //(.)C(1*)*% .*%).),(0$ .)(<*$6 ) .( 1*(
.*%).),()))!() *<  < 0< )%<) (+*),(+(.)*/01!()*06
	06%!0!(/%)*%*/U01))(*1V4(.(55RZ'*)0+*+0)*%
S76PRP6PQR 14( */ 01 S76?956985-
' ))+CC@@@01.@(4.*1C4(<%C+*+0)*% )1- */ ) ( +(*+0( % #($  01
(*+0( )).  (%),( ,0( )* ) ( (0<*%6 %! %1%< 01@)  )(*1 .%1#(
#  +(*+0( 1*( ,0%(40( %.( *%( */ ) ( . .)().  1!( ) ( *.( */




















 85 	 
  	 		  41/0
		
) ((+((%)),(*/) (# +%)1(!6) ((0(.)(!%(@++((+((%)>9
78 *,(14( )%40 4*14%< /*1 ,* +(+(.),( ..*!%< )* ) ( !(*0*<.0
+(.)16 % ) ( (+((%))*% */ ) ( 4*14%<6 (0(.)(! %(@++( ( !,!(! %)* )@*
1%+)) (04(0%!(0<*1(! (1%!//((%.(%) ((+((%))*%*/) (
4*14%< ( 4(! *% ) ( !(/%)*% */ )(*) (,(%) %! @ * ) ( )(*) (  (
04(0 1(! %) *% !(/%%< )(*) (,(%)  B01) )(*1=6 @ 0( ) ( (0<*
1(! (K(.) ) !(/%)*%6%!++*) ) ( !( ) ) 01%! )(*1.%%*)4(%1(!
)*<() ( ( )* )  ,)*% % ) ( +(.(+)*% %! (+((%))*% */ ) ( +%) 1(!6
!.*% 4*) B01) )(*1= *.. 
.  #%! */  !.*%  %*)  +*),(
)))!( @ (% ) ( *.()$ @ 4(@0!((! 4$ ) ( )(*) 	,(% ) *< 6 !(/%)*% */ ) (
)(*)(,(%)%((!(!%*!()*1%)%) ((.*<%)*%*/+*40(16%!) (%)* ,(
+*40(1*0,%< )))!(6 /1%< )(*) (,(%) ) *<  ) ( !(%))( */  *.()$ 0*
+(,(%) )*  ,( .*%).),( )))!(  (1(!  ,( ) ( 40)$ )* .*%).) *  +( 
(0)$ ((/*(6 ) (/1%<4*) ) ()(*)(,(%)@00//(.) ) (+(.(+)*%*/ ) (
*.()$  ( (+((%))*% */ ) ( )(*) (,(%)  01) .% 0(! )* .*%/*% % ) (
*.()$%!(0)%. **(E1+0(6.*%/0.).%*..4()@((%) (!//((%)(0<*
(.)*%*/*.()$
% <(%(06 4*)  ) ( 04(0 %! (0<*1(! !(/%( )(*) (,(%)@)  4)0)$6
 **6 )*.)$6 *) */  1%)$6   .1(6 %!  @ %< .(6 ) ( 1(!  *0!
+((,( ).01%( %*!( )*+(,(%). * % ) (*.()$%.(@)  )%),(L ) ($
.%*(%)) ()))!(*/) (+40.(/%)*%*/) ()(*)(,(%)B*)*/ 1%)$=
%! B.1(= (1+ D( ) ( (,()$ */ ) ( )(*) (,(%) *@(,(6 /1%< )(*)
%.!(%)B@=%(E<<()*%*14%<4$) ((E)(%.(6(//(.)6%!(0) !
0(!$ .()(! )(%*% % ) ( *.()$ (% ) ( 0(,(0*/ )(*) %.!(%)  .(! )* %
++(0(,(0B@=6) (%)*+*)(.)) (((%)$*/) (+40.@004(1*(!//.0)!()*
%%.((%(1*)*%0)(%*%
 ( 04(0 1(! !(.0( )(*)  (0<* /%!1(%)0) @ * ( 016
#%! /*1%<H00) *< 6 ) ( (0<*1(!<,( ) ( 1( %/*1)*%4*) ) (
)(*)) (04(01(!!*6) ($(/%/*1/*.%<*%) (%)*%0)(*(0<*%
%!!)*%6) ((0<*1(!++*)) )) (4*14((*%0$4.*%).)*6%!4( %!
) ()).#6) ((((06)%%!) (
	,(%) *< 6) (04(01(!%!.)() (
(+*%40( *%(  (0 %! ) (
  ) ( (0<*1(! !*6 ) ( 04(01(! (/%
 QQ
/*1..%< ) (( .*%)(!(.)0$6  ) ( (+*%40(*%(*/ )%404*14%<%)0
 ,%<(E.)%/*1)*%/*1) (<*,(%1(%)) *)(*+*0.(4*)) (!(%))$*/) (
)(*)%! )(*)<*+6 ) (+%)1(! (+((%),*%1(4*)%! (0)(! )*
)(*) *<%D)*% * (E1+0(6 ) ( 04(0 1(! %)*!.( 0 W(!6 	4 /D 0
 <!(6 110 0< #9 :

,6 * 14 # -,6 (D4*00 6
GG #; <0 5,6 %! C #- ! 9	  7
,  ) (
(+*%40( )(*) <*+ % ) ( *) (  %!6 ) ( (0<* 1(! (+((%) ) ( )(*)
<*+  1(.%6 )  %! (0 %)(00<(%.( (,.(6 @ .  ( 6 96 %!


  ((  % %)(()%< .*11*% ( */  .*%.(+) 4$ ) ( 04(0 %! (0<*
1(!  0( ) ( 04(0 1(! %1( ) ( )(*) <*+  B0 !((=6 ) ( (0<*
1(!(+((%)) (1B0

=	,(%) *< 64*) ) (04(0%!(0<*1(!)$
)*/1()(*)%!)(*)<*+6) ($/0% ,%<+*40(1*0,%<)))!(
 ( 04(0 1(! /0 4(.( ) ($ .()( .*%/*% 4*) !(/%%< ) ( (+*%40(
*%(*(E1+0(6 %*%(*/ ) (%(@677%!,!0(%)*!.(!B)(*)=@ *(
4*< ) /*1
$ 4$ ) ( <(%!1( ( 04(01(!@) *) A()*%%<6 !(.0( ) ((
%!,!06@ *()!(%)6)(*)%!+40.D() (+ *)*/)() (%%*.(%.(
))(!6 ) (( %!,!0 %! ) ( /10( 4(.*1( %<$ <%) ) ( 1(! !( )* ) (
+*)$0 */ ) (1  )(*) 
.  #%! */ 1)#( !* %*) *%0$ ,*0)( ) ( < ) */
..(!%!,!064)0*.%0(!)*0(%)*%%*1(+)*/) (*.()$%) @$6
) (1(! .% !1<( ) ( %)$ % ) ( *.()$(!= 40)$ )* .*%)% %! .*%)*0 ) (
!().),((//(.)*/.*%/0.).%4((!.*%/0.)+(,(%)*%1(. %1 ((0<*
1(! /0 %.( ) ($ .*%)4)( )* ) ( !().),( (//(.) */ )(*1 ) *< 1%)%%<
(%(1$ 1<(.)1 !0(!$ .*%/(! %!4(.*1( /* %! ) *< 1%)%%<
%(@(%(1$1<(%%%.()%1(!16) ($.*%)4)()*) (*.()$=.*%/*%6@ . 
.%(0)%!*!(
%*) ( %(<),( )))!( */ ) ( #  +%) 1(! % ) ( (+((%))*% */ ) (
4*14( 4*)<,%<,($!()0(!%!%%(.($ %/*1)*%4*) ) (4*14(*
(E1+0(6%) (04(01(!6*%(*/) (4*14(=0)(!4**#G1)(+((%)(!*
) ( )(*)= %+)*%(+40.D(! % ) ( (0<*1(!6 % %)(,(@ 1!(@) 
*%( */ ) ( 4*14(= @/( $ 4( ) ( +%) 1(! +(/( )* /1(6 /* %)%.(6 ) (
%+)*% */ ) ( )(*) % *!( )* %.(( ) ( .*%.*%( */ ) ( *.()$ %! )*
(01%)( %.()%)$ % ) ( 1(!1 *@(,(6 .  #%! */ (+((%))*% .% 0*
1*),)( ) ( ++*)(6 * )<<( ) ( ,*0(%) .)*% */ ) ( .*%)$ <*+ ((/*(6 %
 QR
*!( )* .$  +*40(1*0,%< )))!(6 ) ( +%) 1(!  *0! <,( 4(/ %! .()%
%/*1)*%4*)) ()(*)%!)(*)<*+
 (%) (/1%<4*)) (,.)1%!)<()(!+0.((((!6) (# +%)
1(! /*. *% (1*)*%0 %),(6 @ .  .% %.(( ) ( !(+()(%( */ ) ( *.()$
 ($ (+(.00$ /*. *% ) ( B!(). (! 1=6 B!+((! %! 1 (! .*+(= * ) ($
)*%<0$ (E+( ) ( ,.)1= A0)( .   B+(<%%) \(@  ()= * B>? $( *0!
1D= 	,(% % %!,!0 @ * !! %*) (E+((%.( .  #%! */ % (,(%) .% (0$
%!()%! ) ((,()$*/ ) ( %.!(%)	$"+%@ * .*01%) %
 ))( ) )
@ 0( (@ % ) ( )<()(!+0.(6 ( ) *< ) ) (%(.()$ )* /1( ) ( (,(%)= ** %
*!( )* 1#( ) ( *) ( /((0 ) ( 1(   .( .% 4( 4(%(/.0 )* %!()%! ) (
(*%(*/) ((,(%)64))) (1()1(. #%!*/(+((%))*%)<<(*.()$=
%<(6 %! )(%*%6 @ .  .% (0) % .*%/0.) * (4(00*% % !!)*%6 )(*) .%
*4(,() (..(%!4(.*1(1*(1*),)(! (1+*)%)) %<!%<) ((.(
)*) ) (*.()$)*+((,()*0!)$) *< .01%( 6@ 0() (+%)1(!
+(*%%(0( %<) ((E+((%.(6%!+(.(+)*%6) ($ *0!)$)*(!.(*.*%)*0
) (!().),((//(.)*/)(*1
%*!()* ,(+*40(1*0,%<)))!(6) (+%)1(! *0!(/%/*1.%<
!.1%)*% 4()@((% ) ( ,* +) */  *.()$ * (E1+0(6 (+((%) ) )
*1()!(1(%*%! ) ($%<*<((%($4(.(*/ ) (()(1+0( %),(
.%(() (++*(*/) ()(*)4(.().(+*,*.),(1(%%<
. #%!*/
%),( +(%) (!)%.)*%%!(0)%) (+(.(+)*%*/B=,(B) (1=%) (
*) ( %!6%*%(*/) (%(@6
6)(() ),.)1%) ()@*)(1+0(6@ . *%(
1*A(%!) (*) ($%<*<(6 () (1(!()%$ (E+(*%%!.)() (
%!.1%)( +(.)*/ )(*) (,(%) %! ) %!()%!%<.% )(%<) (% ) ( *.()$=
.* (*% (%) ((0(.)(!%(@++(((,0)(!6)*4(,(!) )4*) ) (04(0%!
(0<* +%) 1(! (E+( !//((%.( 4*) *1( +(.) */ ) ( *.()$  ( (0<*
1(! !(%)/$ .0)(  U>9# %! ) ( *) ( ( \(@ V6@ 0( ) ( 04(01(!
(+*%! ) (1) *< #%< ) )U(%*) ) (\(@ ,.)1#]V*@(,(6 ) ( 04(0
1(!0*)<<() (!)%.)*%%) (*.()$) *< (E(.)%<1*)*/) ((0<*+(*+0(
)(*)
 ( (0(.)(! %(@++( ))4)( ) ( (,(%)= .( )* ,* )<() %! (*%




(!(%)/(!%) +)6%+)(*/) (!)%.)*%4()@((%) (
04(0%!(0<*1(!61*)0$) ((1(%)*,(0+
%<(1(%) */ //(.)C(1*)*% .*%).),(0$ .)(<*$  ) ( *%( % @ .  00 ) (
(0(.)(!%(@++(.$+*40(1*0,%<)))!(%!() .)(<*$6+*),(1(<(
*/ ) ( 0*.0 %! /*(<% +*0).%6 (0<* 0(!(6 %! .,0 *.()(6 (,0)*%*/ ) (
(.*%*1$(E+()6%!(1(%)*/) ()*1<(%.(((E+((!%!!)*%6+*),(
/1%<*/) (K*%0)((+((%)(!%<(%(061*)*/) (/1%<<,() (1(<(
) )0/(%#($@00%*). %<(!()*4*14%<%!) (%(<),((//(.)*/)(*1@00
4( +(,(%)(! ) *<  +((,%< ) ( .*%/!(%.( %! %)$ 4()@((% ) ( *.()$ %!
<*,(%1(%)
 (% ) ( *,(00 +*)*% */ ) ( #  +%) 1(!  %0$D(! % ) ( (0(.)(!
%(@++(6 )  *4(,(! ) ) ) ( 1( (,(%)  (+((%)(! !//((%)0$ 4$ ) ( (0(.)(!
%(@++( !( )* ) ( !)%.) !(*0*<( 	,(% ) *<  /,( */ ) ( %(@++(  ,(
!//((%) +*)*% % ) ( !(*0*<.0 +(.)16 % ) ( (+((%))*% */ ) ( )(*) (,(%)6
) ((()@*<*+) (04(0%!(0<*1(!*@(,(6%+)(*/) (!//((%.(6
% *1( +*%) ) ($  ( ) ( 1( * 10 !( * (E1+0(6 4*)  <*+ (+((%)
1(.%%!(0*//(%,(+*0.() (*.(*/) ()(*)(,(%)..*!%<)*) (
((. 6 )  /*%! ) ) (0(.)(!%(@++( ,( )40(!)6@ .  /) )* ) (+*40(1
*0,%< !(/%)*% (,() (0(6 % <(%(0 ) ($ 0.#  +*40(1*0,%< )))!( % ) (
.*,(<(*/)%404*14%<4(.() (/1%<.*%)*/ (,$(1*)*%0%),(6
.*%)!.)*$ %/*1)*%6 (+())*% %! ,($ !()0(! %/*1)*% 4*) )(*) %!
,.)1* %)%.(6 % +)(*/ ) ( (.*<%)*%*/ ) (+*40(16 ) (@$*/ (.*<%)*%
















) (,)0!()(1%%)/*) (%)(.)*%4()@((%+(*+0(%) (*.00/(//((%.(+0$
 ..0 *0( % # +(.(+)*% %( +(*% .% +(.(,( ) ( *) (= !//((%) )$0( */
!(%<*4(0(/) ())* 1C ((0/*%)%.(6) (,(0<%/.%)+*40(1%
#($ %! %.((%< ,(0 % . **0 %! +40. +0.( ( %*) 00*@(! %#($6
*1(+)*/) (*.()$+(.(,(,(0) ())*# $)(16@ . 4(!*%) (
+%.+0( */ G(101 %*) ( (E1+0( /* # +(.(+)*% */ ) ( +(*+0( .% 4( <,(%
/*1)(*1	+(.00$6/)(5C>>*%(*/) ((E+0%)*%*/)(*1)(!)*4(1!(
!()*016@ . .()() (4(0(/) )011*),)()(*1
 (!*%(*/) (%)))*%*/) (*.()$%/*1+(*+0(4*)) (*.00/(%!
) (*)!(@*0!(!.%*(%)+(*+0(=+(.(+)*%!()*)/1%<*/%/*1)*%)
.%1*40D(+(*+0(6 0(!)*/(*) %+(!%</( %)(%)*%00$*%%)(%)*%00$
* %)%.(6 % #($6 /)(  )//. ..!(%)6 B
0# %.!(%)=6 ) ( #  1(!
%))(!*%(1%)(1*1(%)*/!#%()*+*)()) ((0)*%4()@((%1/6+*0).%!
<%< %< ) ( +*)()6 % ) ( (,(%%< %(@6 @ .   ,( ) (  < () +(.(%)<( */
@). %<6 1*) */ ) ( )(0(,*% +*<1  *@(! ,* .)( ) ) +).+)(! % ) 
+*)()(0)6) .)*%1*40D(!1%$+(*+0(%#($%>55Q*1) (E1+0(6
) .% 4( *4(,(! ) ) ) (1(!  ,( ) ( +*@( )* %.(( ) ( .*%.*%( */ +(*+0(6
)(%<) (%) (<*+%)$6%!1*40D() (1/*.()%#%!*/.)*% )!$0*
4(!*%) (1+)*%) )1(!.%*(%)) (+(+(.),(*/+(*+0(
 (! +*,!(  1(!1 %*) *%0$ /* .*%,($%< ,* 1(<( 4) 0* % ) 
1(!1) ($/*10)() (*@%/1%<%) (.*,(<(*/!//((%)(,(%)%!.((
)*) +*)*%61(!.%+*,!(%(@%!()%!%</*) (+(*+0(	+(.00$6%) ()1(
*/.(61(!.%@*#.*%/0.)+(,(%),(1(. %1*(E1+0(6) ($.%+(,(%)
 +*40( . * %  *.()$ ) *<  .*,(%< .*%).),( %! %/*1),( 1(<(
*%() (0(6+(.(+)*%%!4(*/) (1(!+(*%%(0%) (.*,(<(*/%(@.%%*)4(
%(<0(.)(!) ) +*%)6 *%(*/ ) (1(14( */ ) ( *.()$6 )1$4(!//.0) /* ) (
1(!+(*%%(0 )*.*%)*0 ) ( /((0%< % ) (.( )1(.  % ) (.(*/ )(*1
)%'788?-!(/%( ) ( %.0*%*/ ) ((+*)(=4K(.),( %)(+())*% ) (1(!
+%..*!%<)*)%'788?-64(!%/*1)*%<,%<.%0(!)*1%!()%!%<
%) (.*,(<(*/)%404*14%<6)*4(,40() )K*%0)(/0(.)) (/((0%<%
) (%),(*(E1+0(6) ($!(/%()(*)(,(%)B@=6@ 0() ($!(.4() (
 R>
)<()(!+0.(B4))0(/(0!=%!) (!$*/) (4*14%<B (00!$=) (1(14(
*/) (*.()$6) ($(0*)<()(!4$) ()(*)%!@ 0() ($((+((%)%<) ((
.(6 ) ($ .%%*) ,*! ) ( %)(+())*%(,() (0(6 ) ( %)(+())*%  (!%!
 (!4$<()1*%)*/+(*+0(%!/*) (*.()$L(+*)(=%),('4(!*%) (
%)(+())*%- ,() (%/*1)*%,0(G*#1D'>555-(1+ D() )(+*)( *0!
1%<( ) ( %/*1)*%@ 0( .*%,($%< ) % *!( )* +(,(%) %$1%!()%!%< ) )
.%(0)%%$*) (.*%/0.)
% ) ( .*,(<( */ )%40 4*14%<6 )  *4(,40( ) ) ) ( (0(.)(! %(@++(
+(/() ((*/ (,$(1*)*%0%),(*(E1+0(6%!() (,.)1=4.)(<*$6
(+*)(!(.4()@*4%(!.*+(@ . @(( *0!%<(. *) ((1!(+(!.)*%
%!.01(!) )) (()@*.*+(1$4(0*%<)*1*) (%! (!< )()%'788?-
!(/%() .(%(@)<(6@ . 4*)) ((0(.)*%+*.(*/) (%/*1)*%6%!
 (.01) )(+*)(%!(!)*+(/((1*)*%0 1%%)(().*%)(%)%) ((0(.)*%*/
%(@%*!()*)).)) ())(%)*%*/) (+(*+0( ((0(.)(!%(@++(/*1) (# 
+%) 1(! ( )  1() *! % ) ( .*,(<( */ ) ( 4*14%<  ($ /*. *% ,*0(%) %!
4(@0!(%<+(.)*/) ()(*)(,(%)*(E1+0(6@ 0(!(.4%<) ()<()(!+0.(6
)  < 0< )(!) )B) ($ 0**#0#(/ ) ($(1%(!/*1@= %/*1)*%4*)) (
!1<(!40!%<*%) (4*/ *@1%$40!%<(!()*$(!*@ . +).%%*)
4((!%$1*( (%*< (!  *0! )<()<,%<)/.)*$ %/*1)*%4*) ) (
)(*)(,(%)%*!()*+*,!() (+*40)$/*) (+40.)*0(%) ())*%%) (
(%,*%1(%)*%)%.(6@ . )(()(.0*(!!()*) (4*14%<%!@ (%) ($@00
4( *+(%(! ( )/.)*$ %/*1)*% ) ) .% (( ) ( +(*+0(=@*# %! ) ) (1 )*
.*%)%()*) (!0$0,(%+)(*/) (4*14%<=(0)
 (*+0( .% /((! ) ( %/*1)*% !(/.(%.( ) *<  ) ( 1(! . %%(0 #
'>555-  < 0< ) ) ) % ) ( (0)*% 4()@((% ) ( 1(!6 +40. %! )(*1L 1(!
!()(1%() (%(@,0(*/)(*1(++*)) (!() ) *)((1%)%(!4$
) (1(! %! !(%.(  +( ) ( +(+(.),( %!*+%*% ..*!%< )* ) (( )$+( */
(0(.)*%'#6>555-
(0(.)*%*/) (%/*1)*%!*(%*)*%0$!(+(%!*%) (4(*/
) ((+*)(%!(!)*4)0*) (() ((//(.)*/1#().*1+())*%%) (1(!)
 1(%)*%(! 4(/*(6 ..*!%< )* ) ( 1(! %!()%!%<6 ,*0(%)6 40**!$6 %!  *.#%<
(,(%) )).) ) ( 1*) ))(%)*% */ ) ( +40.  ((/*(6 (. 1(! . %%(0 )( )* <()
%)%)%/*1)*%%!.*%,($)11(!)(0$)*)(!(60)(%(*!(%.(4(/*()
,0   (0)6 .  #%! */ %),( %.(( ) ( %(<),( (//(.) */ ) ( )(*)
%.!(%))% '788?-%!(0%( )  (@)  ) ( !( ) ) 0<(.*+*)*%*@% ) (
 R7
1(!%! (%.(6) ($ ,() (.*%)*0*%) ()$0(6%!.*%)(%)*/%(@!()*) (1#()
 ( %!+*/)*@(,(61(!  *0! 1 )*<,( ) ( .*(.) %/*1)*% % ) ( < )
)1( ) *<  )#%< %)* .*%!()*% ) ( (0) */ ) ( .*,(<( ) (1*(6 ) (
.*,(<( */ ,*0(%)6 40**!$6 %! 4(@0!(%< (,(%) .% +(! +40. /( %! ) ) (
1*/)(*).!'>55?-(E+0%) .(@) ) (.0),)*%) (*$..*!%<)*
) ) (*$6.*,(<(*/,*0(%.(%) (1(!.%%.((+40./(
 %>978*,(14()%404*14%<6!!) ()(*)1)*+40.D() (.)*%]
! ) ($ %)(%! )*( ) (1(!   . %%(0 )* .*%,($ ) (1(<(]..*!%< )* ) (
%!.)1(%)*/# ))*%($<(%(06)(*)(.*%%(.)(!)*0W(!%!) (.)*%
1(!)*!()*$1(.%%!(0%)(()@) ) (*) (.*%)(=%)(()6@ . (
)%< ) (
%! (0 '%!.)1(%)*/ ) ())*%($(%(06# (+40.6788?-
 (!(*0*<$4(!*%
(0(/0#6@ . !(,(/*1!.0016%!)1)*()40 

 (= *!( ) *<  %)%< 00 ) ( 01 % ) ( @*0! '%!.)1(%) */ ) ( ))*%($
(%(06788?-%) (%!.)1(%)6) (!(.*%*<%*/0W(!()((!%!) ((
B(! *11))((=6 @ .  !(0 @)  ) ( 4*!.)%< (  (% )  +(.) */ ) 
)(*) *<%D)*%  %!(0%(! @)  ) 1% 16 @ .   )* !()*$ ) ( 1(.%
(//(.) *% ) ( 01 .*%)( ) *<   *0$ @ '%!.)1(%) */ ) ( ))*%($ (%(06
# (+40.6788?-6).%4((. (!) )) ($%)(%!)*+40.D() (.)*%%*!(
)* (1+ D( ) ( +*@( %!@00%<%( )* (.  ) ( 1 (% ) ( ))(1(%) */ ) (
+(.) ( (E1%(!6 )  ((% ) ) ) ($ ( .*11*% % ) ( !( ) ) 01 (
++((! %!1(.6 (06 %! )% !(.0(!@ <%)016 ) ((/*(6 ) ($
4(0(,(%) )(,($01 *0!!()(1%()<()/*) (1(0,(%) ( *0$@<%)
) ((.*%)( '%!.)1(%)*/ ) ())*%($(%(06# (+40.6 788?-/*0)6
*%(*/) (+(.)6))(!%) (%!.)1(%)) )/)() (4*14%<6(!%I0!) )
U.)*% @(( ..(/0 %! ) ($ () ) ( <(%!V '%!.)1(%) */ ) ( ))*%($ (%(06
# (+40.6788?6+SP-%) (4*/) (!(*0*<$6).)(*/) (*<%D)*%6
%! ) ( ))(1(%) */ ) ( +(.)6 ) .% 4( *4(,40( ) ) % >978 *,(14( )%40
4*14%<6 )(*) 1(! +40.)$ %! )* .*%,($ ) ( +*+<%! ) *<  ) ( 1(!
. %%(0 /)( ) ( (.*%! 4*14%< '*% 78>7788?-6 %)(() */ ) ( #  +%) 1(!
%.((%*).(40$%!) ($<,(,($!()0(!%/*1)*%4*))(*). ) (0)
(!4**#*/*%(*/) ()(*)%) @$6*%) (4*/ < ))(%)*%*/) (1(!*%
) (( (,(%)= (,($ !()0 .% .*%)4)( )* ) ( ..( */ ) ( )(*) .! '>55?-
(E+0% )  .( @)  )) .*%/(06 @ .  1(% ) ) 1(! .*,(<( */ +(*% *
 R?
<*+<,())%!1+*)%.()*) (1L1(!= < ))(%)*%.%0(!)*) (+(.(+)*%
) ))(*)<*+..((!%) (.)*%
 % ) ( .*,(<( */ )%40 4*14%<6#  +%)1(! !* %*) *%0$ /*. *% ) (
!().),(+(.)*/) ()(*)(,(%)4)0*@ 0() ($((%<) (+*40(1=**)
.(4*) */) (11#(04(0%<%!/%!.+(<*)*(E1+0(6) (04(01(!..(
) ((0<*+(*+0(!()*) (4*14%<%*%(*/) (%(@77)!(%)/*1
$@ *(
#  ( !(.0(!  )(*)*@(,(6 /)( @ 0( )  %!()**! ) ) ) ($ !* %*)
 ,(%$.*%%(.)*%@) ) ()(*)!!)*%00$6@ 0() ($(%)*!.%<) ()(*)
) ($ < 0< )) )B)(*)(() %.#@ *(/*1%<H0=*%() (0(6@ (%) (
%!.)1(%)4*))%404*14%<(E1%(!6)((%) )00*/) (+(.)(%*)*%0$
/*1 %<H06 ) ($ ( /*1 ) ( !//((%) .)( */ #($ .   /*1 %6 G)1*%6
0)$6G*%$6	#J( 6%!**%'%!.)1(%)*/) ())*%($(%(06# (+40.6
788?-
 %*) (+*%)%) (.*,(<(*/)%404*14%<%) (# +%)1(!4*)
) ( ( */ )(*)= !.*( * (E1+0(6  (+((%) ) ( %+)*% */ ) (
)(*)6 @ .  ( (! % *!( )*1*),)( (.  *) (00( '>5R7- ++*) ) ) ) (
<( */ )(*) !.*( .% (0) % ) ( .*%).)*% */ )(*)= *@% 0%<<( 
<(*/)(*)=!.*(.%0*(,() (++*(*/) ()(*)!!)*%00$6%) (
.*,(<(*/)(*)(,(%)6!(.+)*%*/) (1 ,(%1+*)%)*0(%) (+(,(%)*%*/
) ( <( */ )(*)= !.*( * (E1+0(6 B01) )(*= !(/%)*% .% (,( ) (
+*+<%!)1*/) ()(*)4(.(. !(/%)*%.%0(!)*%0(%)*%*/*1(
<*+/*1) (*.()$%!) .%!.0D() (1(0<*%(%),((%!+(*+0(
.% (.) %(<),(0$ )* .  #%! */ !(/%)*% .! '>55?- %!(0%( )  ( @) 
1*06 +*0).0 %! 0(<0 ++*. ( ( ))( ) ) 1*0 ++*.  %.0!( %*1),(
K!<1(%)6@ .  ( 4*) (0<* ,0( %! %*1 *0).0 %! 0(<0 ++*. ( (
4*)) (*//.00$) *D(!!(/%)*%*/) (.('.!6>55?- (%) ((++*. (
( )#(% %)* .*%!()*%6 ) .% 4( ++*)(! ) ) #  +%) 1(! %(<0(.) ) (
!//((%.( 4()@((% ) (( ++*. ( 4(.( ) *<  ) ( !(/%)*% */ B01) )(*1=6
01+*0).D(!%!) (0(<0!(/%)*%*/)(*)(,(%)()(!)*4(1!(4$) ((
*/(0<*%%) @$6.1%0+(.)*/)(*1(%1(!@) 01
 +)/*1) ().)(*/) (%),(6) (/(A(%.( ,() (+*)(%)0)*//(.)
) (+(.(+)*%*/) (+40..!'>55?-))() )*,(()1)*%*/) ()(*).)*%=
/(A(%.$ .% 0(! )* ) ( +(! */ /()  ) ( (.*%! 4*14%< % )%406 (0(.)(!
%(@++( %!.)( ) ( 4(@0!(1(%)@)   %*).(40( %.(( % ) ( .*,(<( */ ) (
 RP
4*14%<%) (//) !)(*/) (/)4*14%<6!(.((%) (%)(()*/) (%(@++(
%.((,40$@) ) ((.*%!4*14%<*(E1+0(6
.*,(7P%),(@) ) (




(( 40( >.- 000*4* '7887- (E+0% )  .( @)  ) ( .*%%(.)*% 4()@((% 1(!
.*,(<(%!,*0(%.(
 (++*)) (!() )1(!.*,(<(%.((..*!%<)*) (
(.0)*% %,*0(%.( '000*4*67887-)  ) ( (.*%!4*14%<6 )(*)1$ 1 )*
%.(() (+(1%(%.(*/+$. *0*<.0!().),(%(%) (*.()$)) +*%)61(!
.% .*%)*0 ) ( 0(,(0 */ !().),(%( ) *<   ,%<  +*40(1*0,%< )))!(6 @ . 
%!(0%( ) ( %(.()$ /*  ,%< .*%).),( %),( % ) ( .*,(<( */ ) ( )(*)
(,(%)   !( !(,( /*1 ) ( 1(!= 40)$ )* .*%).) %(@ 1<(6 .*%)*0 %!
)%/*1) (%(<),(+(.)*/) (!().),(0$1%<(!.*%/0.)
..*!%<)*) (((. *%) (+*40(1*0,%<)))!(6%) ((0(.)(!%(@++(%
) ( .*,(<( */ )%40 4*14%<6 )  /*%! ) ) ) (( %(@++(  ,( %),( ) )
(0)( )* ) (+*40(1*0,%<!(/%)*% .)(<*(*@(,(6 ) !*(%*)1(% ) ) ) ((
%(@++( +*)$(!  +*40(1*0,%< )))!(  ( A0)),( .*%)(%) %0$ */ ) ((
%),(  *@(! ) ) ) ( %(@++( !* %*) %(.(0$ (%.*<(  .*%).),( )))!(
)*@! ) (4*14%<	,($%(@++( /1(+*40(1 /*1!//((%)+(+(.),( %
) ( +*40(1*0,%< )))!(6 ) ( ((%)0 /()(  ) ( .*%).),( (+((%))*% */ 
+*40(1 (%6	66
6%!((,0)(!%) (<!6
*,(00).%4(<(!) )) ($0.#+*40(1*0,%<)))!((,(%) *< %*1(+)6
(+(.00$ %!( ) ( B1%<(1(%) */ //(.)C(1*)*% .*%).),(0$= .)(<*$6 ) ($  ,(
+*),()))!(%/.)60()0*%(+*40(1*0,%<)))!(6)*4(,(!) )!%<) (
(+((%))*% */ ) ( )(*) (,(%)6 * 1%$ %(@ .*%/0.) ( )<<((! 4$ ) ((
%(@++( * %)%.(6 !.*% *% B01) )(*1= * .*%/0.) 4()@((% ) (1(!
%! +*0.( ( *4(,(! *%() (0(6  000*4* '7887- (1+ D( %  ( 
*%!)*%(.*%.0)*%*!(061(!%!+*0.( *0!(.*%.0((+(.00$%) ()1(*/
.( ($.%(.*%.0( ) *< <((%<*% ) ( 01)*/ ) ( K*4*(E1+0(61(!
.% (/% /*1 %< %.*1+0()( %/*1)*%6 @ 0( +*0.( .%  ( ) ( )/.)*$
%/*1)*%@) ) (1(!%*!()*+(,(%)%$+(.0)*%
+)/*1) ((.(6)*4(,(!) )(0(.)(!%(@++(/1( (,$(1*)*%0
%),( ) *<  (E<<()*% %)(! */ )$%< )* .01 ) ( %E()$ %! /( .(! 4$
)(*.!'>55?-(E+0%) ))*%@) !*@%+0$%<) (*$(1%)%) )%<
!()0(!%!.*%)!.)*$%/*1)*%*)(*)!.*(.%(0)%.*%/*%# 
 R9
+%)1(!  ! ) ( *++*)%)$ )* ( ) ( %),( %! . (.# ) ( .*(.)%( */ ) (
%/*1)*% 4(/*( ) ($ +%)(! %(@++( %.( ) ($ @(( +40 (!  !$ /)( ) (
4*14%<*@(,(6) @%*)*/)(%(!*%)$6) )1()*(. /*) (.*(.)%(
*/%/*1)*%@(!)*/1(1*(%.()%%/*1)*%
(! (/0(.) ) ( 1<( */ ) ( @*0! )* +(*+0( % ) ( /*1 */ %(@(! .%%*)
*0)()(0//*1) (*.()$) )) ($(E) ((/*(6) (1(! ,(,($<%/.%)*0(
% *.()( ) *<  ) ( %/*1)*%<,%< .+40)$6@ .  .% (.  )* (,($ +) */ 
*.()$*!$@) ) (!(,(0*+%<)(. %*0*<$6)+*40()*<()%(@%)%)0$ +!
40)$)*<()%/*1)*%)%(!4$) (1(!)) +*%)6) (1(! *0!() (
(*.((//.(%)0$%*!()*<,(.*(.)%/*1)*%%) (/*1*/%(@	+(.00$6%
.(6%!.*%/0.)6) (1+*)%.(*/) (1(!=*0(%.((4(.() ($(*%(*/) (
*.( ) ) +(*+0( <() %/*1)*% 4*)@ )  <*%< *% % ) ( (%,*%1(%) % *) (
@*!6) (1(! ,() (.+40)$)*%.(() (@(%(*/+(*+0((%.(6) (1(!
 *0!.$.*%).),()))!(%) ((+((%))*%*/.*%/0.)%!.(
%<) (.(%!.*%/0.)6<+4()@((%) (<*,(%1(%)%!+40.*..*%) (
4 */ <,%< %! (.(,%< %/*1)*% (!  ,( ) ( +*@( )* +(,(%) )  . *).
))*% ) *<  /((!%< ) ( %/*1)*% %(.()$ */ ) ( +40.) ) ( 1( )1(6@ 0(
<,%<%/*1)*%6) (1(!/1()%) (/*1*/%(@6@ . +*,!() (40)$/*) (
1(!)*<,(1(<()*) (+40. 6@ (%) ((1(<(.$.*%).),()))!(6
) (%) (1(!.%+(,(%)) (. *).<+4()@((%) (<*,(%1(%)%!+40.%) @$6
) ( 1(! .% 1%<( %! )%/*1  .*%/0.) ) *<  ) %/*1)*%<,%< .+40)$6
@ . @00//(.)!(.)0$%!%!(.)0$) (4( ,*%!)))!(*/+40.
(%.(6 ) ( 1(! .% @*# %*) *%0$   .*%/0.) 1%<(1(%) %! )%/*1)*%
1(. %16 4) 0*   .*%/0.) +(,(%),( 1(. %1 ) *<   %!(%< ) ( %(<),(
(//(.)*/!().),(0$1%<(!.*%/0.))1(%)*%(!4*,(6) (1(!%) ((!<(
!()*) %/*1)*%<,%<.+40)$@) )+40.)$ %) (.(*/ )(*16) ($.%
() ((,() (1*/)(*)) *< <,%<%/*1)*%@) *)%0$D%<)*) ($.%
.*%,($.*%).),(1(<() *< +*,!%<.*(.)%!(040(%/*1)*%6@ . @00
 ,(  +(,(%),( (//(.) % ) ( +(! */ . * % .*%/0.) %! .(6 ) ( 1(!  *0!
.*%,($%/*1)*%) *< !*+)%<+*40(1*0,%<)))!(6@ . @00+*,!(.*%/0.)
1%<(1(%)6)%/*1)*%6%!+(,(%)*%40)$)*) (1
%) )!$6%+)(*/) (((. /*+*40(1*0,%<)))!(%) (# +%)
1(!..*!%<)*) (.*,(<(*/)%404*14%<6) (%0$*/) (.*!(!!)0.#
*/!( )* ) ( .*%).),( %!!().),( .*,(<(!.1%)*% % ) (+*40(1*0,%<
 RS
!(/%)*% .)(<*(  ( .*!(! !)  %0$D(!   @ *0( %! ) ($ ( %*) .)%D(!
@ () ( * %*) % ) ( (.  +*40(1*0,%< .)(<*$ ) (( ( !().),( %! .*%).),(
%),(*/)(((. 6) )!$.%4((E)(%!(!) *< !()(1%%<%!.*%)%<
) (.*!(!!)*%) (4*/.*%).),(%!!().),(%),(.*,((!!!)*%00$6
.*1+*% 4()@((% ) ( %1(.0 (+((%))*% */ ) ( .*%).),( %! !().),(


























































































































































































































































































































































 ))+CC@@@D1%.*1)C788>C>7C8PC 4(0(C 4(0(!(,1 )1`>7























































































































































































78 (. (/+(.)	0O#,'JJ"+ (0	0O#,-


















7R%!() (<!%.(*/0W(!61100I !/*1(!(< ).(00%
#($'	0G!(=%%$H%()1%!(631100I"#$(=!((#D)%( ".(
#!-






































































>  (+(*+0(@ *!(!!()*) ((//(.)*/) (4*14.*0!%*)%!()%!@ ) ++(%(!6

















































>S (!() .*1%<@) )*%()*1'J/F)F%F$0<(0(%H0"1-
>Q(@0!((!.*@!(!'MJ#F%#040F#-








7>O( (%$(4(00%<%) ($%<*<()).# ( 4%!%!%) ((.*%!





7?*14(!+0.(@((0**#%<0#( (00 ((@+%.'*140%%$(0(.( (%%(1(
4(%D$*!%#,!F-
7P@)@*.14(!.*+(6@ . @(( *0!%<(. *) () *< )) ((@((









































?5'>S>>8P-.)1@ *0*)) (0,(%() (0%!(,(M0*1
$%<*<((
























9  (/*%)!(*/(,(M0*1*%) (4%#*/.*00+%<64))4.#!(
)*%<'(,(M0*1=%H%$"D"$F#F01#"D((/#)#)/FI01-
? )*.040!%<@004(!(1*0 (!' $+F0!$F#F0.#-


























































?   )).#  <%) #($= +(.( %! )%A0)$ ' 0!FF "#$(=%%
4FJF,( D%#JF$+F0!F-
P  ((0)<()*/) ()).#	!*I%<*,(%1(%)6@ . (+((%)1*!()(




S  ( (0 )<()*/ ) (4*14 (.(+$$+	!*I%@ * @00%< )* (%!
)**+ )* A '*140F% F0  (!(/ #= #( <H%!(1($( )(#0 *0%
(.(+$$+	!*I%-
Q )).# )<() #($= )40)$ %! ) .),) +*)*% % ) ( !!0( 	)
'
0!FF0 "#$(=%% )#F%F ,( "#$(=%% )!*I!=# ()#%
+*D$*%% (!(/0F$*-
R )).# ( 40*@ )* #($= )%A0)$6 (.)$ %! ) ( @*0!= +(.(
'
0!FF0 "#$(=%%  D%6 <",(%0I%( ,( !"%$ 4FJF% %!01J
!4(!-
5  ()<()#($=)40)$'(!(/"#$(=%%)#F-
>8 ()<()# +(*+0('(!(/"# 0#F-
>> ((0)<()*0<. $6@ .  4((%.**+()%<@) @()1+(01





?  ()).#<%)) (.*%)(6@ .  () (,0(*/!(1*..$6/((!*1%!
0(<0)$ '(1*#6 HD<"0"# ,(  ##!(,0() !(I(0(% +$0J% "0#(0(( $H%(0#
40!FF-
P *14)<()) (+(.((%,*%1(%)'*1404FJ*)1F%-



































> 1  )* +  #($ %)* ) ( 1(.% )<<0( @)  )(*1 '12
"#$(=$61(#=%F%)(H0($J!FIF#,<%F%2%(2(#1(#-'7-
7 ( )* ) ( )(%*% % #($(0 (0)*% '"#$(30 0J#0(%!(#
<(<%0#-
? #($ !*( %*) @%) )*  ,(  *0( % ) ( 
= !!0( 	)(% +*0).
'"#$(=%%)*I+*0)#F%!*001#)(1$*-
P **( <*,(%1(%) +*0.( <%) )(*1 '"#"1()% )(H #JFF%!#
<(,J(#+*0)#0F-
9 1)*+*0#($(0(0)*%) *<  ))%<) (\(@ .*11%)$%




R #($= %)*%0 +*)*% % $+ 1$ ))( *1( ))( '"#$(=%%
GF4F=)#00!J4DF!(,0()0( )FD()1J*040-
5 1)*1#(#($%)*,()(!'12"#$(=$2(!H%"#$+1#-
>8 ( 0.#*/@00 % ) ( <*,(%1(%)  * (E1+0(6 ) (0((! ) (1(14(*/





>?*,(%1(%) +*0.( ) ) +)  ) ( 1( +0.(@)  ) (
 %!)% /*
)(*) 'D )(H)0(% <HD"%!(  ,( 3%<0)((=$0( $%F $(( #*$%
 "#"1()+*0)#0F-
>P ( (*% */ ) ( )).# 1$ 4( )* <,( %)1!)*% )* #($ %*) )* (%!
)**+ )* /< %)% '






10)%) 'F00.6 $0( ()#D #0!F ,( !% )(H"% 10)%0F%F
#*!0-'9-
>Q#($= @(#%( <%) )(*1 @)  .*1+*% )* ) ( 
6 (0 %!
)%'"#$(=%%630,(3%<0)((=$(#F$0)(H(#JFD$F/0FIF-
>R!.0/%!1(%)0)@ *(%) (<*,(%1(%) !+(+(!) (4*/) (




781  )* +  #($ %)* ) ( !!0( 	)(% .*%/0.) '12 "#$(=$
)!*I2)FJ1F%F%2%()1(#-
7>#($= >5R8 !!0( 	)(% +*0). '"#$(=%% >5R8=0(!(# )!*I
+*0)#F-
771  )* +( +*0.( )*@! (06 ) ( 
 %! )% '12 306
,(3%<0)(($%0FF+*0)#0D0(1(#-





79#($= ++*) % A )).#6 ) .0*( (0)*% @)  () %! )
!(1*.).6 (.0 (+40.% ).)( 1#( )  )<() '"#$(=%% #
0!FF0F%!# !()(I6 )F 0( *0% $#F% 0J#0( ,( !(1*#)#6 0#
.1 $()$+FF*% (!(/$+)F-
7S#($= *(%))*% )*@! ) ( 	*+(% %*% '"#$(=%% ,+
0I=%(*0%(I01-
7Q\).( %!(,(0*+1(%))$=1)#( % ) /*(<%%!!*1().+*0).
'!0(),(G0#F%1)=%%!FJ,(2+*0)#!#$%0FJ0F-'7-
7R#($  % (( )<() ) % )% %! ) ( 
 '"#$( 3%<0)(( ,(
1(#=!%! #*0$4 (!(/-'7-
75#($   )<() 4(.( */ ) <(*<+ .0 +*)*%6 .  ((,( %!
 >8R
(%,*%1(%)0 (*.( '*I/ #*%1%!%6 D(%<% (D(,0(%!(% ,(
2(,((0#$%#0F%!%!*0$F"#$( (!(/*0!-
?8	.*%*1. +*0). ) ) 0(! )* +*,()$ %! *.0 .*%.*%( 4( *%
%)*0(%.( '	#*%*1# +*0)#0F% $*0 2)FIF $*#00# ,(  *J<H""D0"I(
!$%%)*+01040%2-
?>(0<*(!.)*%'%(I)1-'?-
?7(0) */ (.*%*1. %! *.0 $)(1 '	#*%*1# ,( *$0 )(1% *%.-
'P-
??0W(! )).#(! #($ 4(.( ) +( +*@()(% +*0.( %! )  
(.0 %! !(1*.). .*%)$ @)  ) 01 .*11%)$ 
(.*%!0$6 0
W(!.%/%!)0())@*/%!1(%)0)<*+@) %#($%!#($
) ( 1*) 1+*)%) *)( /*  ,%< ..( )* 	*+(% .*%)( '	0 G!(




?P?*,(14((0(.)*%1#(#($)40()*4( /*%) 0%(/* )(*1'?
GF1(210("#$(=$)(H2%4.(+ ( 0%(<()!-
?9#($= ))(<. +)%( + @)  ) ( 
 '"#$(=%%  0( *0%
))(K#*)#0FIF-





?R1  )* 1#( #($ %)40( %! % )  @$ )* @(#(% ) % *!( )*
()40  ) ( 




1(14(*/ !6 ) ))(<. (0)*%@) (0%! )  (0)*%
  4((% +*<(%< *6 #($   .%!!)( .*%)$ /* ) ( 	*+(%
%*%)0$6#($ <*,(%(!4$% 01)<*,(%1(%)6@ .  4((%
)$%< )*  *@ )  %*) .*%)$ )* @()(% !(1*..$ '"#$( "0"1%
%"/$0 0# 4 "0#( 3#%.6 "#$(  "$( N2"%.""6 30 0(
 >85
))(K# 0J#0( , ,( 4 0J# 0(0$* H!"%.""6 "#$( ,+
0I=%( !$ "0#( 
*% *0# !6 4)F !(1*#%( #JF *01!FIF%F
<H)(1($(20FJ%301.F4 "#"1())/F%!%$H%()01(#)(-
P81)*+(,(%)#($=%.0*%)*) (	*+(%%*%=*.06(.*%*1.
%! +*0).0 $)(1 '12 "#$(=%% ,+ 0I=%% )*+0106
(#*%*1#,(+*0)#)(1%(<J%(%<(00(1(#-









P  (%40%.(4()@((%) (. ()%!+**01)@*0!%!@()(%+*0.() )

















 (<(1*%$%!<%) )  (<(1*%$6 !.0 01))(!)*4(<0*40D(!











>Q*!()*$) +(.(4(.()% 4((%.*14)%<<%) 01 /* $(
'3%<0)((=%%4FJF%D,(1(#2"%#"3%<0)((301=#JF$F00!F,JF$*-
>R*<(










780W(!1(! )*4(# ) ( )(4()@((%	*+(%.*%)(%! 01)@*0! '	0
G!(,+"0#(0(,(301!"%$FF%!#4I0F#*+1$F120!F-
7>1(.%%!) %)(,(%)*%)*A'#=1(#%,(3%<0D1"! 0(-
77(0 %! 1(.% +*0.( ) ) %(<0(.)  1% < ) '3%%  #0F%F $*# $%
30,(1(#%+*0)#0F-'7-
7?1(.% %! )  .*14) <%) ) ( 01. @*0! '301 !"%$F% #JF
1(#%,(3%<0D,JF-
7P*,()$%!%K).('*#00#,(!0()D0#-




7S+ % ) ( *.0 .0(6 (!.)*%0 +*40(16 %(1+0*$1(%) %! 0.# */ 4) 
.*%)*0 '*+010 F%F/0 F%!# 216 (I)1+*40(10(6 JD0# ,( !*I1
#*%)*0"%"%(##0I-'7-





75 ( 40%! +*0.( */ 1(.% 1+(01 % ) (!!0( 	) %! A '1(#%
(1+($0D1%%)!*I,(#=!##H+*0)#0F-















??0 W(! 1 )* ()40  ) ( 
 (= *!( '	0 G!( J() !"D(%% #1$F
120F$*-




/.) %.(( ) (  )(! */ 01 <%) 1(.%6 )  %! (0 +*0).
',+=!,(=!(#10$*%0."0"1% *<H"0"$*,(4)FF0F$*0




?Q *) */ ) (01 ,( 4((% 0,%< % %!(!(,(0*+(! *.()( ) @ $ ) ($
4(.*1( 4.*%).)* */ )(*) *<%D)*% ) *<  %< 01   (/((%.(
'2*#"0"1%<(0J1(1J)*+0102%!($J1#)$"D!(%301=F(/(%
*0##00%#)(HH<")0(%%)J(*%0F 0%(<(0$*0-
?R.# */ *.0 ))( % 01. .*%)( '301.F "0#(0(!( # )*+010 !(,0()%
(##0I-
?51(.% 1+(0 +*K(.) /)( 
(+)(14( >> <%) )(*1 %!( ) ( %1( */











7 ( !(E+((%.(!1*((E)(%!(!)(*))).#/*$(4)) (+(*+0(*/
.*%)$6@ . *,(.1() (((,(%)6@(0(%(!) (1() *!)**,(.*1() 
+(1).+(*!)%*)@*%<)*$) )@( ,() ((E+((%.()*/%!) (























R #($)00) (%14(*%(/*(0)*)'300))0(2%"#$( 04
%1-













(D(U ())( ) (+*@()**,(.*1((,($#%!*/



























>5( ,(4((%0,%<%) 0%!@) *)!.1%)%<.(60%<<(%!(0<*%/*

























. 0$U ()).#!(1*%))(!) )6.0*(











































!(1*%))(!B(0<*%!.0)0.**+()*%C)*0(%.(=) *< +$%<@) \(@



















































































































































































































































5 0)(%.((!)*75@) ) (!() */"0$H%1(D'"0$H%1(D=%
H0"1"$0(H0"$FF75=$"#(0!-












S )D(% (!)*MJ0	)/0*+)0)*((#) ($*%<6*0!6(0(.).%6(.)$
<!(0),(')%!J0MJ0	)/0)%(%(<(%26$J0F6(0(#)#.6<",(%0#
<H(,0*0%$#F%0F%F1$#*J)0-




R (.(!*%()*0!4*)) (.))*+ ('G)0%0/.$F%0))F-












>P )M %@ *@) (/) (*/) ((. 0!(%!(!%#1)!*+)0
.)*1(=!(%)/.)*%.*0!%*)4(!()(1%(!'N22*.#44F*0%)M %
#130#!F1)%(%=!(H0!""J)(%%#10I4(00(%(1(!-
>9 (%)((.)(!0,(%!() ( 1()@ *@@*#%<%0< )%<)*(6+(<%%)







>Q (*%(@ *(0,%<< )@(()*0(%'J1 ##F20F%%0-


















7? ( ++%(*/) ((.(!*%(!!%*)0)0*%<4(.(*/) (!(1*0 (! *1(
%!)*('F#F0%(,,(!"##%0F%!%!*0$F#)0%0F%1)00ID%
"1(!-






7S (<0)@4(%<) ((*14!!%*)!.1%)(+(*+0(/) (@ *@
@*#%</* !< )(=(!.)*%6R$(*0!#!@ *@)$%<)*0(%) (




2*.#0(($ ) $00(#%4J!1F4*142%!(.( (!(/)-





) (4.#!(!***/) ($%<*<((+*%40(/*1) ((.)$*/) ((<*%(



































PS )G#1D$) ) (@00%(,(/*<()*,(14(78')G#1D78GF1=F
%)1$.IF%FH$0(!-
PQ(*+0(%%+%.'%# 0%!(#*J)0-
PR) (() (%1(*/1$1*) (]'%%(1%1,1F]-
P5O( (%$$) )U )(%*< V%
)!$(E+0**%6 ( 4%!%!)@*









9P(.*0!%*))%!) () %<) ) (@(@@*#%<%,0(/(%((1*/









9Q (4*146@ . @(E+0*!(!%) ((%)%.(*/
40!%<6%)(!) (+(*+0(6


























9  ()(()@/00*/4%(!%!1 (!.*+('
*##$%1FJ,(+20%1FJ
.(()0(0(!*0$!-
S 7P */)() (.))*+ ('.!%7P)*%F-
Q  (((78 (,$!1<(!40!%<'78IF 0F4%,-

















































? \).( %!(,(0*+1(%) '3	 " ;	?
- )$  )<()(! '!0() ,(
G0#F%1) (!(/0F%!F-






























>> )%40 )).# )<(),0( %!!(1*..( '3)%40 0!FF0F
!(I(0(%,(!(1*#0( (!(/0(!-
>7<()) (/((@*0!'(!(/HD<"!"%$-'7-
>? )).# ( <%) #($ %! )% '





>9 )).# ( <%)  = ,) )* )%6 @ .  1 )* )(%<) (% ) ( )(
'



























)*+ #($4.#)*@*#% 1*%$@) ) (
%!(0'"#$(630
,( 1(#% +*0)#0F%!% D# !$*!  $"D!(%6 0!FF0 "#$(=$
,(300($(%!(%$104J(#0!(20FJ1$)1($120F$*-
? #($= ++*) )* ) ( 
 % ) %)(,(%)*% )* A '=%% #=
1"! 0(%!("#$(=%%!()(I-'9-






Q#($ 01.*%)$+(.0*( (0)*%@)  ) (
%! (0
'"0"1% 4 "0#( *0# "#$(  ,( 30=0( $#F% 0J#0(
"!"1(#)(-
R1)*!()40D(#($'12"#$(=$)#FD0J)F1#-
5 1  )* !()*$ #($= !(( )* 4(  016 (.0 %! !(1*.).





>> #($  )<()(! 4(.( ) ((  /(( !(1*..$ '"#$(  (!(/ 0F%!F
2"%#""#$(=!(HD<"!(1*#,-
>7 *,(%1(%) +( +*0.( +*%( )* ) ( 	*+(% %*% %! )  /.)
))(*1())('"#"1(),+0I$%0FF+*0)#0$"")"$*,(4
!1!4DF"0#(0( )FD(!$*-





>9#($= *0)*%) +*0.$ % ) (@ <%) )(*1  +*0.$1#(
#($  */) %! % ($ )<() '"#$(=%% )(H0( 1".!(0(!(# $0%FD0F#
+*0)#F+*0)#"#$(=$$1J#,(#*0$4 (!(/ 0%(<()$*-
>S 1  )* !(1*0D( #($ @ .   ) ) ( )*+ */ % 0)()*% +(*!
'(IJ1"(.%%(%)(+(%!(*0%"#$(=$!(1*0D(()1(#-
>Q (*) )$ )* +  ) ( #($ )* 4( <*,(%(! 4$ ) ( 1$ '(H)0(
"#$(=%%*!)/F%!%$H%()01(%I01$20FJF$*0-
>R #($   !(1*.). %! (.0 ))( '"#$( !(1*#)# ,( 0# 4
!(,0()-
>5#($!*+)@()(%,0(6+(.0*((0)*%@) (0%!)<()
) (	*+(%%*%1(14( +01.*%)$ '"#$(4)F!(I(0(%
4(%1$*6 30 0( $#F% 0J#0( $"")"$* ,( "0"1% 4 "0#( *0#
,+0I"$(0I% (!(/0$*-
78 )%40  ) ( .+)0 */ 4**1%< #  (.*%*1$ %! )  % *+(% .)$
@ . 1#()*/))<()'3)%40 FD04"$"$(%"#(#*%*1%%4J#(%)
,(2F#4J( *01F*%$1J#4 (!(/ 0%(<()$*-
7>#($  ) ( 00%.(*/ ) (
 %! )  ) (*%0$01.*%)$ % ) 
00%.( '"#$(=%%1"))(/# ,( 4 ))/# 2(%!(# )(#"0"1%
"0#(-
77#($=1*!(%D)*%(//*)'"#$(=%%1*!(%0(J1(240F-
7?(*)) %#) )\).(%!(,(0*+1(%))$) (+*!.)*/B*%
()= '(H)0(6 !0() ,( G0#F%1 )=%% B*% )F=%F% 4 ""%"
*0!I%!"J"%"$*-
7P*,(%1(%)  01) %! 04(06 )  /.) .()( !)4%.( 1*%< ) (
!.0 (0<*<*+4(.( ) (<*,(%1(%)!(1*%))( ) ( (.*%.0)*%
+*40)$4()@((%01%!!(1*..$'"#"1()301.F,(04(064!1
!#0 !%. <+0 F%!  )FD0F# $)F$* 2"%#"  "#"1() 301 ,(
!(1*#F%!#D0J1*0F0FIF%F<H)($*-
79  ( <*,(%1(%) */ 	!*<%  !()(1%%) 4*) ) ( +*)*% )*@!
	*+(%%*%'	!*I% "#"1(),+0I=%(#JF))1%!#0F-
'7-
7S * *,()% 	!*<% <*,(%1(%) !( )* ) ( !( ) ) ) 01 (.0




7Q #  *.()$   !(1*.). %! *+(% *.()$   .(1#( #($
,040( /* )(*))).# '"# )*+01!(1*#)#,(2F#4 )*+01
!1"#$(=$)(H0!FF0F2%$<% 0(<()$*-
7R#($(.0.*%)$'"#$(0#4"0#(-
75 	!*<% <*,(%1(%)  %*) +(.(,(!   //.(%) 01) <*,(%1(%)
'	!*I% "#"1()$()(0301.F4 "#"1()*0#0<F0%1F$*-
?8#($/< )<%)(0<*!.1%)*%)(+((%)) ((061*!(%6





?7* *@	!*<%) )) (+(*+0(@ *(0(.)(!) (1 ,() ((%*< +*@()*
 #(   +*)*% @ (% ) ((1 %(.($ '((#0 <H"0!"I"%!( 	!*I%=F
(2(% 0#F%6*%$(%!(%*$%)40(.(I<".( +*0!I%<H)(1(#-
?? *,()$6 !.1%)*%6 (0<* (E)(11 % %<H0 %! *) ( 10
.)('%<H0,(4(%D(J( 0(!(#$*#00#6$F1.F0F#6!%JFF0F#-
?P )).# 1 )* !(1*%))( ) ) #($  %40( )* +*,!( (.)$ %!
)40)$ % ) %)*%0 4*%!( %! )* (1+ D( ) ) \(@ ( 0.# */
+*)(.)*% '
0!FF0"#$(=%%00 F%F0F 2(%!(<",(%0#,( )#F
I0$1!FIF%F ,(  !0(% #*%1#)% $*#% *0!I% <H)(1($
120F$*-
?9 )%40@) ()<()4(.(() %.<*+%!(0<*%.%0,()*<() (
@)  +(.( %! /(%! + % ) '3)%40  (!(/) 2"%#" 4! ()%# <+0 ,(
!%0(4FJ,(!*)0#2%!(4!$J$40$*0-
?S #  1*!(0  ) ( (0 )<() 4(.( % #($ % +)( */ ) (01
1K*)$6\(@6 )%%!0*) ().%0,()*<() (@) *) ,%<%$
+*40(1 '"#1*!(0 <(2(# (!(/ 2"%#""#$(=!(#"0"1% 2*I%0I










?5  ( (0 1 */ ) (( )).#  )* ,*0)( (.0 %! 01 +*+0)(!
#($=)40)$%!)*!(.$)(.*%*1$'0!FF0!#<(2(#120#
,( "0"1% %"/0 "#$(=%% )#F%F 4*D1# ,( (#*%*1%
D$F/0)1#-
P8 1  )* .()( . * % #($6 4(.( #($  ) ( @*0!= *%0$ (0
(.0 1*!(0 '12 "#$(=!( #* $)1# 2"%#" "#$( !"%$%F% )(#
<(2(#0#1*!(0-
P> 1  )* +  #($ *)!( */ ) ( 	*+(% %*% '12 "#$(=$
,+0I=%%!FJF%)1(#-
P7  ( )<()  #($ 4(.( )   !(,(0*+%< .*%)$ @)  ) +*0).0
)40)$) (1*(6 ) <*,(%(!4$<*,(%1(%)6@ . !*(%*) %)(+()
01+*0).0+*K(.)%) (.*%)$6) 4((%+*<(%<*%) (4
*/!(1*..$6 1%< )%!%)(<)*%@) ) (()'(!(/"#$(2"%#"




#($()%<(/*1) (!(6)*@) !@))**+/*1/< %)%6%*)
)*(%!)**+)* A%!)*()%<(#($/*1) (
'126	!*I%,(
!0() ,( G0#F%1 )=%6 20F0!% D#0J)F1#6 /<%)%=!%




































%! A '12 3%<0)((=$6 =%% /<%)% ,( #= #JF "!"!"I"
+*0)#0F%,(!I!()(#)(%!*0$F.(D0%!F1#-
>R1  )*()40 .0+ )( % ) (!!0(	)%!%% 0)( ) (()= (.0
(//(.) '12 )!*I=!  0/(0I #1# ,( )F=%F% 0# ()#% *)!%
#0!F1#-
>5 )(! <%) ) ( 
6 )% %! (0 '6 3%<0)(( ,( 30=( #JF
!$0%%(/()-





7?)).#)<())*!()40D() (@()(%@*0!) *< )(*@ . ) ((0)*/
 >?Q
0*%< )(1 ))(<$  ($ @%) )* %.(( ) ( +.*% 4*) 01 %! +(,(%)
.*%<)$ 4()@((% 01 %! ()(% *.()( '
0!FF0 )F !"%$F%F6 D%
!H%(1 ))(K *0% )(H 0( )#FD0J)F1$F  (!(/0$* 301 0( 0<0 *0%
J"+ (0())F1$F,("0"1%0,()F)*+010FF%!#$1(%<(00(1($
)$*-
7P# \(@)$)*()40 .*%)*0+*@(*%#($)*+ ))*+(+*0.(
% ) ( !,%)<( */ ) ( 




7S %K).(6 (.*%*1. %!(!(,(0*+1(%) %!  %<( ) ) ( ) ( (0) */@()(%











?7)%@)<()(!4(.()@(()* )) *%0)() %) (1(.%






7 #($) (4()+0.(/*(0.)D(%)*1#() ( *0!$!*%*)) %#) )
) @00. %<('"#$(300))0(2%))00(%$+40(.(#0((%$$(
%%!(IJ(.(I%!"J"%1"$*1-






































>7%)*%6@( *0!%*)!(!( ,()*)%!)*<() (%!+((,(# 
!(1*..$'0*0#$F0110F$FD0#)($#)!#"#!(1*#%
#*10F$FD-
>?) (%),(*/)%406@( ,()*)$ ((6!**K*4%) (4()@$%!+*)(.)
*.)$'3)%4000*0#4!#010F,(J0(1D(%$J(#0!($+10F,(
J( 1D#*10F$FD-
>P (!$) (.**+()*%!$ ((%((!/*%)*%0.**+()*%'"%!$%FJ1
<"%"00!$%FJ1$ )$2,-
>9 (4*14<%)) ($%<*<(.*0!%*)(+)(\(@ %!01.)D(% (
































































??( ,(<()(. %.()*4((.*%*1.00$)*%<() %4(/*('	#*%*1#*0#
! !<"20(%1(#2%4"$"#4J%F1FD,-






?S(1%%)(\*. #. (U(**.*11*%(%(1$%!@( *0!@*#







































PR\(@U(@00%*)0(,()%40(@(() (+)*/) .)$%!@(()00) (+)












/*) ( *0!$  *0!$=.*%)4)*%)**(.*%*1$>98788)00*%
'3)%40=!$J%%)0 D*0$0I1(%6$4%.F,($((0))0())00(2%
%)0$=$F)(. (!$*0))0%(#*%*11D(#)#FF>98788)0$*%-





























%!)$*%<((%@((!) (@%%<4*)%*).*1%<)*#($) *< 





























SR4%!01.*%)( *0!.*14%() (+*@()*%% 0)()(*1'+
,("0"1%"0#(0()(H"$*#()1(#2%<"20(%40(J)1(0-'7-
S5%.(<%))(*U














Q?) ) ()).#)*$%<*<(6# (0(0)*%@00%*)4(!1<(!
'
%<*<0$+F0%0!FF006"#$(300J#0(4*D01$.#-








































? )060*) *1(%!40%!(,(%)' J6I(%2,(#H*0$-
P )((1.!()).#'3%) 0!FFF<4<HD"#"$*-
9 (%)1(4<<() %) ((E+0**%%>5RS'>5RS$F0F%!#+)010!%>8#)! 
4"$"#-

















































?  (. (/*%((!!0(	)(%%!) ()%)(#'J)#0()!*I0
,($!F1.F0F"#-'7-
P C)**#) ((+*%40)$'C")0(%!-'7-
9 (*+0(@ *(@) ) (%)(%)*%*/1!(%<%%*.(%).%%*)4(() ( 1%
4(%<*01'10FH0!"1((I01%!(*0%#J0(%%,($"0"1%
*01D0-'7-



































9  (0)(!4**#*/H# %	00)%)J@G1)'H# %	00)%)J=F%
*#!I*%#)+G1)-













>P++*() )) ($<,(!<)*1$%(+ (@' 1%1.($(I(%1(02
,(!0(-
>9	#%.1%<6 @/(/((!'	#%.#$F+6#FF(4()-



























































9 00) (.0)(@((# .)D(%'"1H0(%0("#,)%!JF-
S 0)(%.((!)*79';0"$FF79=($"#(0!-
Q Q.*+(@((4(!'Q.(()<H1"0!"-






















? )*.)$<%)) (+$%<*%('(!(%(, J()-




S .%%*)/*<().(1) *< *)1$0/('FI0F#0F $)F14*$%.
%)1$.IF1-
Q %%) (+*0.('	1%$())(.F-








>9(/(! <%4).*0!%=))*+) ()(*)%! (4(.1(1)$')(J())1
)(H)0(!!1!F,(J( )*0!-
>S(@*0!%=) ,(4((%!(!6/ (@(%))* ++*%)1(%)'%!(,$<)($!6
H01($(.(#)-
>QG((1F01D(0*) (,.)1*/)(*'G((1F01D(=!()(H#4%F-




















 (@<*%<)*. %<( (. 0!(%=/(),(.0*) ('*.#0F%F%4$10FIF%F
!(IJ)1($(<!$*!-









?5 (@*0!#%*@( )+@) ) + *)*'"%$( )+=F4/*)*I/0)%F!F-
P8 )$*/) (# ) ()('"#)$)*%%J( !-
P> ($@*0! ,(4((%,,(!/) (++*%)1(%)@((%=))#(%)*(0(
'%!(,0FH%(0F%1$!F#)0.#0!F-
P7
 (@%/*%)*/) (@%!*@@ (%) (/)4*14%<*..(!%!%) ((.*%!*%(
 (/.(4(.1(+0$D(!'30#+)01!.12F#)F6#%.!($"D/(0.*0!-






















9? (1@) ) ()))**G14(='H,1(0#*0G14(=%-











>  ((4<.,)$%/*%)*/) ($%<*<('
%<*I%H%"%!(4"$"#4
2#,-

























































P  ()<()) (.,0D(!@*0!'(!(/1(!(%!"%$-






























































>8 (@ *0(@*0!)<()(!'"1!"%$ (!(/0F%!F-














































? !.001))(*))$)*+ ) (\(@ +*+0.(@$/*1) (	*+(
'!#0301.F)(H)0((,%"/%,+=!%#2F1$20FJF$*0-
 >S8






7 (@00 *0,( )  .*%/0.) %! 1%)% * )%A0)$ '(H 4(0F%F (0 40I$0(
2HD(.(ID,( D1)0#I0$.IFD-
? 	!*<%U*%(*/) (.*%)(.%)*+)(*14)*/)%!) (1*)1+*)%)
)<()  )* 1%1D( )(*) .)*%V '	!*I% U(H" !"%$!  24 "0#( $*#
(!(1(!#)<$(%!1(#0#,((%H%(10 (!(/1D!V-
P #($ *0!%*)4()(*D(!/*1. ) ()) *0!.*%.(%))()(%(<$%!
*++*)%)( *% .*%/0.) +(,(%)*%1(. %1 '"#$( 4 )" )( !)0( #JFF%!
$F0<F%0F#<H)(1(1(06(%(K%,(*0%#0F%FH%0(10("D(%!($*I%0J)F10F!F-
'7-
9  (. (/44  #0(, )*0! ) ) / ) ($ !%*)4((%+*)(.)(!(E)*!%0$6
) (%) (.0)(@*0! ,(4((% < (' 14JF3 #0(,6(I(*0I%")"
4J(#0!(#*%10!F6H0"$FF%F%! $"#((#*040.(I%,<0!F-
S (@00@%/@(/< ))*<() ('0#)(1".!(0((!((##D%FFD-
Q 	,(% ) *<  )(* .()(! !)4%.( % ) ( 1#()6 ) ( (.)*% */ ) ( 1#()
)$(! 01)(! '(H"% +$0! $))FIF )(!<%0I( I1(%6 +$0!% )(H(
F%F0F)(+#-
R (((.*,(%<*%K('0F0F$*-
5 	E1+0(*/) ((0<*)*0(%.('% *J<H"%"%H%(#0(-
>8*)()@) ) (0< )<%))(*1'(H(#JFFJF#0F+*)()*-
>>*0(%.())(%G0(!4*0(%.(/*+(.('G0(!4=%( *J<H" ($#(0FJ
2% *J<H"-
>7 ((   .*11*% !(%))$ ) ) .% (1*,( ) (!//((%.(4()@((%+(*+0((%< 
 1%'"1%%0F%!#/#F#0!F.#4*)##10#,3%%*01#-
>?%) (/%(000) (4( *0!4(.(!4$) (# /0<6) (<*,(%1(%)%!
) ( (+((%))* */ (.  (0<*% % #($  *0! +).+)( )* ) ( /%(0
'(%D(0(!( )"1 )4)0 "# 4$IF% F010F6 !(,0() ,(  ( !%% )(10.0(
.(%D()H(%0(%(#)F010F-
>P()=+$/*) (/)(%)$4()@((%+(*+0(%!) ((+0.(1(%)*/)(*@) 0*,(%!
 ++%( (.( )  *1(6 +(.( )@*0! '3%%0 F%!# #!(J0I% ,( )(H"%
$(%(,<%%,(1)00I%01F2%!(!(01))0 6. %!0 -
>90*40.*14)<%)<0*40)(*'0H)()(H2%0H)(1".!(0(-'7-
>S*14@)  988 #0*@(< ) !* %*) !* %$) %< (E.(+) %.(%< * )). 1(%) )*
 >S7
(. *) ('988#0*0#4*140441D(4I0F0FIF1FDF))F1#)%4J# 24J(
$1F$*-
>Q (4*14 0(! )* ) ( )). 1(%) */ \(@  %!01+*+0.( )* (.  *) ( %!
) ($ 0(! )* % %.(( % ) ( .**+()*% 4()@((% (0 %! #($ '*140
(, ,( "0"1% )*+010F%F #(%()0(!0( ,( 30 ,( "#$( F%!#
J40I%))F!F-
>R (\(@ .)D(%@ *(0,%<%#($!) )U#($* *1(0%!L() (
 ) ()*,*0(%).)*%.%%*)1#( )* 0(,(* *1(() ( (0%* %$
	*+(%.*%)((/() %#($ ((%*)%$+0.(/() %#($/*
\(@  #  /* 01 %!  )% # '"#$(=!( $J$% (,
,)%!J0!$*#U"#$(4D1,)%F1FDL 24 )( !),($ 24 J!!()($0(1






78*.0 %! %)(%)*%0 .**+()*% <%) )(*1 '(H( #JF 4H0<((0 ,(
00FJ40I-'?-









79 ((  %((! /* ) ( ()40 1(%) */  .*11*% .**!%)*% .(%)( <%)




7Q 1*) 1+*)%) (,.( /* ) ( @*0! @00 4( * ,.)*$ <%) )(*1
'"%$$(%4"$"# D1()1D)(H(#JF#D%.IF1FDD/(*0.#)F-
 >S?
7R ((   ,($ (E)(%!(! ++*) %! (.)*% /*1 ) (
 %! 	*+( <%) ) (
)(*) (,(%) % #($ '"#$(=!( $J%% )(H *0$0F% #JF  ,(
,+=!%1") J4!()(#,()(+#,-
75
)@ U ( )).# 1#( * (0)*% + )*%<( %! 1#(  )* @%) #($=
1(14( + )* ) ( 	  **%  +*40(V '
)@ U
0!FF6  0J#0(1D !  !





. 0$L U(H(#JF(%!*I%$0"#$(=$("$(0I 2%
1"D#(() ,(01(*0.#)FV-






?? U*14 .% %*) //(.) #  (.*%*1$L 4*14 .%  ,( 0))0( (//(.) % ) (
 *))(14)%) (0*%<)(1) ($.%%*)//(.)# (.*%*1$%(<),(0$'
U*140"#(#*%*1%(!*#%1DL#F!H%(10#"2"#()#0(*06%.#D%
!H%(1!(4J"#(#*%*1%(*01D()#$+1DV-
?P (,0(*/# .*11(.0400%.((!'"#) ,00($"#(0!-
?9588 100*% !*00 .(!) ( <,(% )* )@* 4%#  ( 4*14 .% %*)  #( ) (
.*%/!(%.(*/ %)(%)*%01#() )*@!#($ '3#4%#$58810$*%!*00F#
#(!*14000F+$0F%"#$(=$(<",(%%1!F-
?S	%<0  .*1+%( U( @00 %*) <* @$ /*1 #($V '3%<0D J#()0(
U"#$(=!(%<)1($DV-
?Q*<())(*%!.*1()* *++%<'(H"%)%60FJ,(J(<(0%-
?R#  %!)0)= %! %(1(%= *.)*% U*%=) <,( +V 'N
3
UF01#$*#V-





P? .00(!	!*I%U()*%<1$/(%! 61$%)*%%!1$))((@) $*V






.%0(!)*1*0!1<() ).%(0)@)  <(4)%)00*(4))(*.%%*)
..((! % )  /.) $() ' "0#( F/ 4 ($0(10(% ,(!I 1!!   $"D"%!(%
#)!(% 2H#1(D (H"% $*0 240(.(I 1%(,  6 4"$"# 1!! #$F+00
*%20%401)(H (%"D4#%.J1$<(2(1(!-
PS#($=1(14( +/*) (	.0*('"#$(=%%"$(0I! $#F%-'7-
PQ(*.%%*)..((!%#($%)0)*!$%!@00%*)..((!'(H4<"%(!(#
"#$(=$!D(<()(1(!64%!%*% 2<()(1(D-
PR)  .*00(.),( %)(00<(%.(6 @( .% +(,(%) )(*1 ')# #F00 )(H( (%<(0
*040D-
P5( ,()*+*)(.)*.*%)$6)%A0)$%! 1%)$)*<() (( ,()*1%)%
 *0!)$ 1.  /* !(1*%))%< * !()(1%)*% 'N0#(1D6  D1D ,(
%%0FIF1FDF (+40#)( ,%10F$FD#*%!#0F0FIF1FDF*)$#*$1# 2%
!$%FJ1$""$"J"!"D(%0(1(0$D-
98(*1 )	*+(%)%40 ))*%(1+ D(!#($=.0*(+*)*%)*
) ( 	 '(H 3)%40=! ,+=$F ,!  *0$ "#$(=%% =$( $#F%
!1%<H)($*-
9>!*%*) ,(%$%)(%)*%)*0(,(1$)(())*%$*%(@004(%1$)(())*!$%!
 @) /* $*6 )** '(%1 *#IF1F #1($( 4F#1$ %$()1 $*# (% 4<"%
*#IF1!*0.IF1,(D0(!(4(#0(1-
97(@00%*)<,(*(0,(+)*)(*1++*E1)(0$7988+(*+0(+).+)(!)*
) ( U.  <%) *0(%.( %! (*V '(H( )(01 *01$.IFD BM!!()( ,(
(H(GJFFJ""$"J"=%($#0JF#7988#J#)F0!F-




)@!(.0(! ) ) ) ( )).# )(%<) (%(! /) ( ) ( (0)*% 4()@((%)% %!
#($ '
)@ 0!FF0F% 3%<0)(( ,( "#$( F%!# 0J#0( !  !
<"20(%!!I%4(0))-
9S









*.0 (+*%40)$ (!) /* ) ( //(( )* (.*,( ) ( %K( '
*$0
*100#*141I!%B$%F=#(!-
S8	!*I% U(!*%*)<,( .*%.(*% /*1!(1*..$ %! 1% < )V '	!*I%
U(1*#,(%% #0F%!%),D$*#V-'7-
S>))%U#($=1(14( +)*) (	%*++*)%)$/* ) (	6 %) @$
@( @00 !(1*%))( ) )  01 +*+0.( .% %(<*))( @)  ) ( 	*+(%V
'))% U"#$(=%% =$( "$(0I  2% 4 #D%F1 *0.#)F6 4 $(!(
"0"1%4 0#F%,+0F00$%F1$*)40(.(I%<H)((.(IDV-
S701 4( *% +(.(6 )*0(%.( %! (.*%.0)*%6 %! ) ((/*( * (0<*% *!(
/)(%)$6 *0!)$ %! +(.( '301=F% )(1(0 4FJ6  *J<H"$( ,( D0J1$
!$%1#)!F,(4%!%!*0$F!%1D#!(J0I640I,(4FJF(1(!(-
S?	!*I% U%)$ %! *0!)$ %#($ .% %*) 4( ,*0)(!6 4(.( * .0)( 
1%)%(!4$4*) ( **!60*,(%!4()$ ((/*(. #%!*/1(%)0)$.%%*)
() + ) **) % * .0)(V '	!*I% U"#$(=!(# 40I ,( 4(4(0I
4*D1$.#0 2"%#"4D1#"0)""1"D#!(J0#6 (,< ,( <"D(00#0( $*I01J)
%!%!*0$F64H$0(41%)F##H#0(%4D1#"0)""1"D($(0(J)(1(DV-
SP	!*I% U( ,(4((% 0,%< )*<() ( /* .(%)( % +)(*/*!//((%.((
()40 4*%!@) (. *) (**%(.%!1<() 4*%!6%!%**%(@00 ,(
) ( . %.( )* !1<( )  //(.)*% '	!*I% U#0F0F#0F1FD I1(% $"D$F00!F






SQ(0<* /(),)$  % *++*)%)$ )* (.*,( * %K( %! )* .()(  *+( %!
 ++%( %* 0,( '$16$0F1FDF11FD 2%4 /F),($J1F1FD!
1),(1)00#$)F$*-
SR( ,(.,0D(!*.()$ (. *).))*%%>9*,(14(4*14%<(+0.(!
 >SS
4$*!(%78*,(14(4*14%<	,($*%(#%*@@ ))*!*%!) /.)!(,(
/*1 ) ( .,0D(!%)(*/* *.()$6@ .  %*)1%)%(!4$ ) (	.)(
'D $< 4 )*+01D >9 GF1 4*14010F%!# #*)# *)1 78 GF1
4*14010F%! $(%!"D(%(4F#1FJ(#(%( $+.IF%F40$* ,(4!1
=%%#)(0(%!(%!(I06)*+011D%$<!*IF%!%#$%#0%F$*-
S5
 U 0*) */ 4%#( .00(! %! )*0!  ) ) ) ($ ( (!$ /* (,($ #%! */
)%.( .(1+0() (*0!)$*/# +(*+0(%) ( !!$V'

U2*# 4%#.F #!J !F6 4D(  ( )"0" !()(I ,(1($(  DF *0!#0F%F
H$0(!0(  !1 "# %%F%F% D* <"%0(!( <H)(!I !$%FJ1  %
<H)($*V-
Q8 (%)(*/ ) (*,(%1(%)04.%)*0!) )LU	.*%*1.!(,(0*+1(%)@00
.*%)%(6 %* *%( %((! )* 4( +.* 4*) ) V '(,0() #%F 0 4.%L
U	#*%*1!( 4$1  ,F !(,1 (!(.(#6 #1(%% 4%!% J"+ ( *01F%V !(!-
'?-
Q> ( *0)*% )* )(*1  * *0!)$6 %)$ %! .**+()*% '(H( 2HD"1
4(4(0I1D640I1D,(!$%FJ11FD!F-
Q7 U ( 4*14 .% %.(( ) ( $1+) $ )*@! #($ %! ) ((/*( % *1(
(.)*6 *!( .% 4( 1!( /*1 #($V ' U*14 "#$(=$( (1+)$
))F40 ,( 4%!% !*0$F 4DF (#)H0(!( +J0(% "#$(=$( #$!FF01F HD
#*%*040V-
Q? ($.%%*),*0)(*%)$'0I1D4*D1D0-'7-
QP*(<%%)(%!(+)$1(%)(4!00 "0(E1%(!) )) ((@00%*)
4(%$ ())*%%) ((.*%*1.!(,(0*+1(%)%!!(1*.)D)*%+*.('FJJ0(
#%F ,( J4#% !F1.FF 4!00  "0 (#*%*1# D(%<%0(J1( ,(
!(1*#)#0(J1("(.%!(%<(!H%"J*01$.IF%F4(0))-
Q94!00  "0 +*%) *) ) ( .**+(),( %)(%)*% % ) ( @*0! % <(%(0 (%(
'4!00 "0!"%$<(%(0%!(4!$%FJ1HD#*%*0!I%4(0))-
QS!(1(% % 0)$  %<  +0.! ))%< ) ) U %@( )* )(*6 @( (
()%<<%) )(*1V'0)$(%/FU(H(.(,4F1FD6!1!#$#)$FDV
$DF0F4+%#))F-
QQ(1%/*(<%1%)(\*. #. (1+0() ) )(*1 ) (.*11*%(%(1$









!(1*%))( ) )  100 <*+ */01 )(*) .% %*) !1<( ) ( (0<*% */
01 'G  "#"1() #"2"# 4 <+ "0"1% )(H)%6 301 !%% ( %
01$.IF%F)*+01%0).#$4#*%1 +-
R8(*.%%*)+(,(%)*/((0,('(HHD<"$J1F1FDF(%<(00($(1(D-
R>) ) (0(!( +*/#($601.%.*%).)+(.(/0.,0D)*%'"#$(=%%
0!(0I%!(3014FJ2F04$<0F#%J(!(40-
R7	,(% ) *<  \,(%)!!%*)@%) )*+0$ % )%40!( )* /(*/ )(*16<()
1%$ */ )0% +(/( #($ /* ) (  *0!$ '\,(%)=% )(H #*#$0
3)%40=! *$%1# )(1(1(%( I1(%6 42*# 3)0$%F% ))00( 2% "#$(=$
)(. (!$*-
R?%) (!()(1%)*%*/) (<0)$*%(6*4K(.),(.)( *0!4(1%)%(!%*!(
)*+(,(%)%$%0@/0!(.*%)*) (*%(@ *(%=)(+*%40(4*)<0)%) 




RP ( (!*/(!(0	14$*/1%< )*11*%0!*) +(+(!
+*+*0/*++*)%<#($=1(14( +)*) (	'(!(0(.03%%#0F
G*1$*% J#%F 0! *)  "#$(=%%  "$(0I% !()(#0(1(0( 2% 4
H%(<( DF0!F-
R9%<H0  *0!( ) (*++*)%)$ /*4(%< % ) ( <(%! % +)(*/ )(*1()=
1#() (+%<*/788P6%<H0=)*1+%<'%<H001D6!F%F%)(H0(40#)(





.*%<( 4$ %%1*0$ 'BB"#$( 0( !$%FJ16 "#$( 2% !()(#== 4J0F#0F
0!*) =%H%(<(6!(0(<(0(%*$40I$0(#40(!0!-




%*) //(.) #($= <!( '00F !((.(0(%!1( #0J **!$=6 >978
GF14*1401F%F%"#$(=%%%*)%()#0(1($(.(I%2F#0!F-
R5 #()<()!*/) ((//(.)*/) (4*14'$4*14$F0+))F-
581( %)( 	!*I% U	 0(! )* ) ( .*0(.(%.( */ * +(*+0(V 'J4#%
	!*I%U	6 0#F1FDF%#$%J1F%(4(+*0!V-
5> ( 
 )%40  (.*,(%< 11(!)(0$  (@ *# ' 3)%406 (@
*#<4 FD0)*+0%F$*-
5701) )(*1+ (1(.%%!# !(.*%1#( )* ) %# % ) (1(
@$'301.F)(H1(#%,("#!"J"%.("().0(%$%F$H%!(!"J"%1($())-
5?




 (* .% %*) )*+ %,()1(%) % #($ #($    ,($ ..(/0
 )*$ % (.*%*1$ '(H "#$(=$( $)FF1F !!1D "#$(=%%
(#*%*1!(*0I%")"4JF #$(,-
59	=!(.*%%)() (*%(@ *(0,%<@$/*1 *1(%	*+('	=%F%
#F,+=!#<4()20(1D40(J)!-




5R	!*I% U	,(% ) ( 4*14 .% %*) //(.) * (.*%*1$V '	!*I% U*140 40(
(#*%*1$()#0($(1(!-















9 0!(,(%)C)*.)$' J*0$0C, J()-'P-
S )*.)$+(]' J()"+D1]-
Q  %*))(*).)*%6) @'4)(H($0(1!(I0644,J-
R 1%4($%!MJ01.('1%4($,(MJ0#)010F-





















>  (*@%(*/0*$=0.(%(+0)(@) ) (4*14/*1%<H0'*140F
.F%+0# 4%<H0=!(%-















Q  (/) (*/) (4*14(!) )U@ 1$*%@*0!%*)!(%) )@$






R (@*0!)).#) ($%<*<(/*1)1%(%)(%.(64)) ()(()@
.*@!(!'
%<*<0%<J)(%0!F.#)F#/#)*###040F#)F-
5  (/10$*/44#)J!) )#)J%0<('44#)J=F%0(
#)J=F%(D$=!(*0!I%H$0(!-
>8) ) ()()6) (/*) 4*14(!()(1%(!'H!"%."4*14.F
)()$0(4(00(%!-
>>..*!%<)*) (+*0.(6) (0(!(%!) (4*14(%@$4*!'*0(
<H(0!(,(4*14.F0$)!FJF%#2)F-











>Q%(..(!@ *+(+(!) (0*$@) ) (4*14@()(!'*140F
#1$*% DF0$%20))#0%!F-
>R)D!) )U!(%*!((!)*4(.(/0%*))*#00) (%%*.(%)1
























>  (+.*%()*@!0W(!'M"+ (0(	0G!(=$($H%(0#-















P  ()).#((%*)/*1%*<%D)*%) ($(/*1))('
0!F<%04
H<")!(%!(I04!(,0())(%-
9 )).# ,(4*) /*(<%%!0*.0*.('
0!FF0 (1!FJ (1!($((0#$%#0F-
S  (.*+(!*(%*)4(0*%<)*#6) ($0**#0#(4'(()4"#=()!(I06
+=4(%D$*-
Q (0(%)0(6/E(!%!%*@1%!(!+(*+0('.F1FD64),(!<H"J0"%%0-
R )).# ,((0)*%@) %*<%D)*%%/< %)%'
0!FF0/<%)%
4I0%)F0F-
5 (D4*00 0W(!=0*.04.*%).)*'D400 	0#!(=%%$((0)J(*%-'P-
>8(*)(% 1%'3%%0F#)%%4%011FJ)(H)0(-


























7 ))0(1D=1!(). (!@ 0( (@<*%<)*4$/(),(.0*) ('$10F#
01$<!(%#"2"#1D=%F%#*0#*+)-
? (4(.1(1)$ /) ('4F<4J( )*0!-
P ()*) ((E+0**%60M %0*) *%%! 40!%<4(.*1(%40(
')010!%!*0$F0M %*I0%#$4()),(4%F#00%F01D 0(<(0!-
9 1*) (0*) (+*0.(*%/)( (+*0.( 4%!'*0(J%!(%*%+*0*I0%
#$4(!(%%%(-








>8 1();D!*I%%! \(@ @/(();D!*I%@ * !4((%+(<%%)/*9
1*%) @((4(!' 1();D!*I%,(9$0F# 10(*0%(,(J();D!*I%
 >QP
)*+I,(0!-








>P 0( (@ ,%<6) (40!%<.*00+(!*% 1'J*0#(%4%")"%(2H#)"-








>5 ($*%<0!$@ *) (,.)1*/)(*@001(() ( (*'(H#4%F<(%2
#!F%# 1%F0()%FJ.#-
78/(%! 4%!!(!@ 0() ($@((@). %<) ((E+0**%%(,(%)/*1
)(0(,*%'GF#*.(,(%)=!(#+)010FD0(#(%H0!"-
7>)4(0(,(!) );%!(@!() 4) (0,%<';0!"%F0%;%!($JF$*-
77*.)*0* ,()(*)1'*#)*0!)(H),1F$JF$*-
7?F01D(=/%(0)*!$'F01D(4<"%I0%F$*-






7Q(+(/*1(! /)+$() (1*) (=/%(0'$)F%F%0#.(%D(%1DF%F
%%(2%#F0!F-
7R	<"%O%.4*D%)**#+$. *0*<.0++*))*(E+0%) (!() */ @/()* ?
$(*0!!< )('	<"%O%.4*D%?$JF%!##FDF%6#FF%F%H0"1"%"%0)1#
2%+#*0*K#!()(#0F$*-
75 ($0(%(!%) ((,(!$) )) (/) (4(.1(1)$%) ()).#'40F%F%
4*140F0!FF!J( )*0!I%/(<"%"HI(%!-
?8	0!(4*) (	) (100@(%*)+(/*1) (%1D%	$"+]' 	)(146 %
 >Q9
%1DF	$"+=)(#F0.#)F#]-






?9 (,.)1*/) (4*14!(!@ 0( (@@)%<)*4(!. <(!/*1) ( *+)0
'4.*01$F4(#0(#(%H0!"-
?S



















? ()*)(%<) */) (4*146) (40!%<*%!) ()<()(!+0.((0*!1<(!
..*!%<)*) ((E+()*%(*/) (/.)*) )%.(() ((//(.),(%(*/) (4*14
%*@)(()'*14%F%()#$0( (!(/0F%%$(%62(,(4%0F!D<H!"-























S 	,(%) *< ) (
40!%<.%())*%() A#(%) (%)(%)$*/56








Q  (+ *)*<+ $/*%!)*%@ . .*00+(!%) ()).#1*,(!'
0!FF0!
$F#F0%/*)*I/,#/F)JF%F$*-























7  ()).#)<() 1%)$'
0!FF0%%0FIF (!(/0F$*-'7-
?  ((E+0**%(1!(<%)) ()40)$*/*.*%)$')010"0#(1D%
)#F%#JF$+F0!F-

























5 # (.*%*1$%!)*1()<()(!'"#(#*%*1,()D1 (!(/
0F%!F-'?-
>8)%40@)<()(!'3)%40 (!(/0F%!F-





S \(@%!01()<()(!' !0(,("0"1%0 (!(/0F%!F-
Q )).#)**\(@ .)D(%0*)<()#($'(,,)%!J0F1FD$+F0%
0!FF0"#$(=$!( (!(/0F$*-



















7 "0 ()<()@) () %)(()'"0(!(/3%<0D2F#0F$!F-
?  (1@)*,*0)() (+(.(%)%%!) ()<()@)%=%)(()
'123%<0)((=!(#4FJD,(1(#),(3%<0D2F#0F%F (!(/0F$*!-
P ) %)(()()<()(!'3%<0D2F#0F (!(/0F%!F-'7-
>7\(@ %!	%<0 +*+0.(@(()<()(!'(,,(3%<0D,)%!J0F (!(/
0F%!F-










> #($1%)%+*),((0)*%@) ) (
%!(0'"#$(,(
300(*0100J#0("!""$*-'7-













































7>#($%01).*%)$ .0*()(@) ) (	*+(%.*%)()





















? )%=00%.(@) ) (
'3%<0)((=%%0(1"))(/#0I-'7-












R  (.*%/0.)%) (!!0(	)')!*I=!#2)FJ10-




>> (	*+(%+*0.(@ . ++*)(!%)!(1*.).(<1(%) (!!0(	)
')!*I=!#%)!(1*#)#(K10(,%%,++*0)#0F-






> 44+$(!@) 01%) (/%(0' 1.(%D(0(!("0"1%0040#)(
/)))-'?-
7  ( *++%<.(%)(@00 %<*%# /0<%*!()*!(1*%))() (*0!)$
%#($'0FJ,(J1(#(D0(6"#$(=!(#40I<H)(1(#2%"#4$IF
.#0-








9  ((%((!/*%)(%)*%0.**+()*%)*.*14)(//(.),(0$@) )(*1
'(HD10(,(101".!(0((!(401(#2%00FJ40I%( )$2,-





R ( ,()*!(1*%))() )(,($*%(0,(%!() (1(40(,0)*/ (,(%
'(#(%$%F<H##44(%%0)F%!$J!FIF%F<H)(1(#D*%!$FD-















? *%()$1#() ,(4((%+*)(.)%<)*+)1).+*)*%) *< %*)
<,%<%$+(11)*)(*1'+$0F)(H)0((+1,(1(!(%
$1(!1%#*$*0-














Q  (4%. (*/) (4%#@ . @((.0*(!) (!$4(/*(@((*+(%(!
$()(!$'G+)F0%4%#J4(0(!"%2F0!F-









*1(+(*+0(.01(!) )/) (()).# !4((%*..(!@ (%
) (1#()@((*+(%6) (%) ($@*0! ,(4((%//(.)(!%(<),(0$






>7 ((0<*/(),)$ *0!$/)() ()(*)(,(%)+*,!()1(/*) (





























>7%) (4(#%<1(%%). =/)6) ($.00(!/*.**+()*%<%))(*1
'	1(%)I=%%/)F%!)(H(#JF!$%FJ12IFF-





>9 (()).#@00+ ) (# %!(0+*+0.(.0*('0!FF0"#,(
30%"/0F%F$#F%0J)F.#-
>S#($ 4((%(E+((%.%<)(*1/*$(6) ((/*(# +(*+0((





>Q ()).#.%%*) +(%) (!)%.)*%4()@((%) (\(@%!01%) (
.*%)$6) ($0(!)*) (<))*%*/) ((<*+'
0!FF0(,0(,("0"1%0
F%!#/#0F0F#0F#(#%0(J)(1(!1)(%(4#<444%(#(%()0(!-
>R *< +*)(.)%<)*0!)$6#($<,() (1*)+*+(%@()*)(*1
'0I%#*$#"#$((%$.(,4F,(!-
>5 01!(1*%))(!<()/!(0)$)*) (\(@ .)D(%@ *!(!%) ()).#
'
0!FF0!,(/)(!(%(,0(("0"1%04"$"#,(/<H)(!0(-

















) (1*)1+*)%)*%(@ . **.0()%.('G$4F1FD6)#F1FDF%6
(#*%*11D%6!(1*#1D%,((%H%(10*$0!(%.1D%#*%1F$0
D0.#)F-
7R( *0!4(.*%.*4*)) (1*/)(*)6) ((/*(@(%((!*0!)$
'(H)0(%120F$00<040%20*010F$FD64$"D!(%!$%FJ11FD<((#$*-












?74)%.$)*)(*6.)D(%%)(!(*.%%*). (,() ((E+(.)(!(//(.)*%) (







??**%( ) ((%*< +*@()*!()*$) .*%)$6@ .  *1%$1)$
'2*#J( ),(1J4"0#($(#1(%%D,(1($(<"."$()1(D-





?9% %<)*%6.((1*%$@1%)%(!/*) (.0)(%)%40%) (








	*+(( ($***@@) $* ((@0*)(*%*.*%)$
) )@ $@(%!()%!$* ((/*(6) ()0%<*,(%1(%)@00!*








































P9 )+)$) ))(*)<,() (%@()*) (*%(@ * !4((%.01%<) )#($













PR	,(%) *< ) (**@*/)(* < 6).%%*). %<(#($=*))*%)*@!
@()(%D)*%%!!(1*.)D)*%'(H"%.FF2*#/D0*01F%I1(%6
"#$(=%%4)F0J1,(!(1*#)#0(J1($*0%!2D<!(IJ1($(.(#-










+*),((0)*/)(*1@ . ('M(!(% $F!*I#0<H(6)(HD1%
4DF*010*%20*0!-




 )*4(,(!) )*/<0((.*%*1$ !<%(!()%.(%) (0)$(
'*##FF0<%*0#40%(%(#*%*1%%*%4$F0!!(%2#D%!FIF<H"0!"-











9S**%(.%+(!()*%$) %<) *< %<4*14%%!()%!%<6@ . 
4(*%) (,*0)*%*/K).(%! 1%< )6.%%*)(E)%) .*%)$'2
#1(4*14$*0$04D4J($$+1$#%(!(1(D!0(),(%% #0F%D
,((.(# 24%0$FJ4"0#(!(,*01D-
9Q *)*/) (+(*+0(( *+(/0/*1/)('2*##J<(0(.(#)(%1)0-














S7/)() ()(*)(,(%)) ) !(E+((%.(!0)1*%) 6@ 0() (( !4((%
!.*%4*)) (+*40(01))*%*%) (4.< )%!/((!*16) (1(14(































































































































































































7 )$*)%*I0@%. <(%MJ0*0.((+)1(%)'M( )*)%*I0MJ0
*0(#(D=%!(<H(,0$!-
? *+)0(/00@) !() %!@*%!(!+(*+0(')%(0(H0",($0F$0!*0-
P (*+0(+0)%)*+)4$) ((//(.)*/) (4*14'*14%F%()#$0(%%0+20
4H0"%!"-























































































9 1<(! )*.040!%<@004(!(1*0 (!'<H(%) 4%0
$F#F0.#-






































> (1+0(@(()<()'34!() %(0( (!(/0F%!F-
7 (0%!\(@'30,((,0(-














Q # <*,(%1(%)%!# .)D(%'"# "#"1(),("#
,)%!J0F-
R  (4*14(<%))40)$'*140)##JF-'9-

























































> 1)*@(#(%) (<*,(%1(%)%!)*. (,((.(*%'12
 "#"1()D$F/0)1#,(4H0"."0"#$+1#-















9 1)*1#() ((0# (0)*%.0*('1230"#
0J#0(%$#F%0J)F1#-'7-




















>>)1(!)*<,(1(<()*) (# +(*+0(%!# 























9 (0,*0(%)+*0).(0)@) ) (@*0!= )(!<%)(0 ((/*(6)
)(!)*,.)1D()(0/) *< ) (()(*))).#'30=%J!!()2((%
+*0)#0F!"%$%F%30=(*0%%(/()$0(*%20%!F-



















>9 ((*%/*) ()).#4(!*%) (+(,(%)*%*/) (*++*)*%<%)

 *%%!)*.*00(.)00(0%) ((0)()*$)*K)/$) (+*)*%








































 )(!)*K)/$)%)(,(%)*%)+*0.() *< .()%<









7Q) ) (()).#) (
%!(0)$)*!*1%)(#($)*@) !@)
)**+/*1*) A ($1)*()40 G! ))(%) (<*%6)$
)*+(!(#($/*) (..(+)%.(*/) (%%%0%%!+ #($)*
























7 	!*<%U(@00+(,(%)) (,.)1D)*%*/*.)D(%%!%*!()*. (,(%
) ++*(6) (<*,(%1(%)@(@00)#(1((% *)@ 0('	!*I%
U)%!J0F1FDF%1I!$()%(%<(00($(.(ID,(4%4J401(#2%!(#F4
"(2(%!( "#"1()*0#H%0(10(0.IFDV-
? 2(#U/(<*%<*%/@((4(%<)). (!)*) (((,(%)6) (%) @00(() (
1*/) ()(*)V'2(#U$)!(,1(!$*	I(4D4*0$04I0%F#6*
D1%)(H)0(%120F%F#*0$0J)F1FJ*0.IFDV-
P \(@)**!)*<() (@) 01)) (1(0%(%) (/%(0(,.('(%D(!(
4(,"0"1%0040#)(/)))-
9 %) (**)*/(0<*%) ((%*+0.(/*,*0(%.((+(%))**/) ((0<*
1%*)(%#($.1()*<() (%) (/)!%%('%0(%#H#(%%!(J!!()
$*#)#0F!%0(%)(10.0(/)!4$<(0!-





Q *!$) (\(@@ *(0,%<%)%40(+((%)1*() %@(!*'<"%
3)%40=!$J$%(,0(4D4D!(%! 2*#)(10(!$*0-















(.)$1((()) ( < ()0(,(0'",(%0#H%0(10((%")!"D($!(-







>5 U(((!$/*.**+()*%V' U3J40I2% DFFDV-
78 #()*,(.1() ( *.#A.#0$'$0J*#24#)0))F-






 *0!%*)4(+(1).4*)) (%(<),(!(,(0*+1(%)6@( ,()*)(%<) (%*























)(*)1*+ (((@00)(00) /.)%*.*%)$@ (%@(()%V'0#%

($ ).(%)F0I(!($*%U3)%40=! $)%*10(H ,F$*#
N0#(1D(!H%!"I"1"D!(4!1%0).IFDV-
?>*%!*0(%.(_<,(,)/*1	!*<%'	!*I%=!%4JI0FIF,(1(DD$()-
?71(.%14!*	!(01%U(@00%*)0()) (1)*. %<(*0/()$0(@) 
)(*V'1(#%(02	!(01%UJ1)DF1FDF!(IJ)1(0(%(D%
,(1($(.(IDV-






?9%!() (4< )%(*/01L#646\(@61(%%%!(). ,(4((%0,%<
+(.(/00$'301=F%FJFIF0)F%!L"#0(6+06	1(%)%0F0,(!I(0(4FJ
2%!($JF$*-




?Q %)(*/) (<*,(%1(%)04.%U ((0<*/(),)$1**!%(.*%*1$@00
.*%)%(V'(,0()#%F04.%U	#*%*1!(4$1 ,F!(,1(!(.(#V-
?R (+(!(%)*/D(4K%(+40.0 10$(,U01) ((0<*%*/+(.(6
/)(%)$6+)(%.(%!)*0(%.( ((//*))*.0001@) )(*1@00/0V











. H!(U( ,()*4(@) #($%) (( !!$(























9> (%%</0,)/*1#%( (+1(1%)(*/#%(<,(1(<()*) (
@*0!4$.*1%<)*#($%) (!$*/@ . #($ !!((!@) )(*
'#$%=!%%010FD$()#$%4J4#%F"#$(=%%)(H0(%F0!FIF4
<"%0(!("#$(=$(<(0((#!"%$$1(K,(!-





































440( (+((%) ) ( +*40(1*0,%< .)(<*( /* (.  %(@++()6@ .  
+*+(/*) (+*40(1*0,%<!(/%)*%.*,((!%(,($)40(/*(. %(@++(
14( % ) ( )40( /* (.  %(@++(6 %( ) ( )(16  (!%< %! (%)(%.(
(0)(! )* ) ( +*40(1*0,%< !(/%)*% (1+ D(  *@1%$ )1( ) ( 1( )(16
 (!%<* ) ((%)(%.(  (+()(! (%14(*/ ) ( )(16 (!%<%!(%)(%.(
(11(!%(,($(.)*%%!(,($(.)*%11(!/*(,($+)6/*(E1+0(6
%!( ) ( +) */ B(1(%) */ ) ( +*40(1= **) .(=6 B)<()= %! B(*%=
(.)*%(11(!<(%(0)*)0*/(. +)/<(!/*(,($%(@++()) (
4(<%%%<*/) ()40(
/ (D4*00  'D400 - ) 4(<%   (0<* 1*,(1(%) /*%!(! 4$ $()00 
 1!// (*<%D)*% 4(.*1(%((%)0+*@(%) (/< )<%)
1($%*++*%(%) (1*/ ) (*<%D)*%  )*4*0  ) ((E)%< (<1( %
) (!!0(	)(%01.*%)(%!)*()40 !1%))*%4(!*%01
0@' ))+CC@@@)(*<(%)C(%<0 C*<%)*%C D400  )10-
7	4/D	0<!('	4/FD	0<$0F-)%0W(!(0)(!
)(*) *<%D)*%6 @ .  <*) ) %1( % 788>6 /< %)% /*1 % 0 W(!
1(14( @ * @ #00(! !%< 1(.% )).#
' ))+CC@@@!#0.*1)C 4(+ +] 4(%*^>9R7S8_) ^>8C8QC7889-
8 ($) 	0 11 '110 0<- ) @ ()40 (! % >55?6 \*!% %!( ) (
0(!( +*/ 1()!0	0)$0 )1 )*<()4.#0()%%)()*$/*1
(0 %! )* .(( ) ( !*1%)*% */ \(@ *% 01
' ))+CC@@@!#0.*1)C,(0(C7887C85C>7C 4(XP5SR>+ +-
1 41 )  % 01) !(*0*<$ ) )  (.*<%D(!   ))( (0<*% % 
!






@ $)(,*0(%.(/*+(!%<) !(*0*<$)*) (@*0! !(*0*<$!*(%*)











!,*.)( 01. 0( %#($ ) .**+()(@) 0W(! %*!( )* (+0.( ) (
(E)%< $)(1 % #($ @)   U+( 01.V ))(
' ))+CC@@@.)*<0C).0(C).0(!()./1]).0(!^98P-
B 01. *,(1(%) <%D)*% '301 (#() ;<")"- )   !.0 01)
)(*) *<%D)*% ) 1  )* ()40  % 01. <*,(%1(%)
' ))+CC@@@#1.*1)C,C#1C7887C>7C79C$D!DC$D!D7 )10-
40GG'G! *#(=)$-)@/*1(!!()*$*) 1*,(1(%)%) (>5Q8=
) 1 )*()40 % %!(+(%!(%)U%)(!(1*.).G!)%V % ) (()(%%!
*) ()(% %)*06 
$6 % %! A
' ))+CC@@@)(*<(%)C(%<0 C)#($C(+))C+## )10-








